LAYING 108-IN, BYPASS AT MIAMI’S SEWAGE 
TREATMENT PLANT ON VIRGINIA KEY. SEE 
ARTICLE BY E. S. CHASE AND J. S$. BETHEL, 
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CAN YOUR FLOOR 


and 


ks 
industri’ e too severe 


prov 


TAKE TODAY'S 
HEAVY TRAFFIC ? 


A 20-ton highway truck 


© (with a wheel load of 


14" 


16000 LBs. 

20” 


H-20 TRUCK WHEEL CONTACT AREA 


4400 
LBS. 


6” 


FT TRUCK 
WHEEL 
CONTACT 
AREA 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


ESTABLISHED 1902 


Offices and Plants at: 
9008 27th St., LONG ISLAND CITY 1, N. Y. 


16,000 ths. on a 14” x 20” 
contact area) has an average 
load concentration of about 
57 Ibs. per square inch. 


A 4,000 Ib. capacity lift-truck (weighing 
6,400 Ibs. itself) concentrates tremendous 
loads on its small steel wheels. With a 
maximum wheel contact of 6” x 6”, the 
load concentration is about 122 Ibs. per sq. 
inch—more than double the load applied 
by the wheels of a 20-ton highway truck. 


For complete information 
write for 20-page color catalog 
on Irving “Gridsteel’’. 


IRVING SUBWAY GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 


Representatives 
in Canada, Mexico and 
South Africa 


1808 10th St., OAKLAND 20, CALIFORNIA 


The wear from heavily loaded 
the impact from heavy 
Se ier for floors made of wood, asphalt or even concrete. 
: =a The concentrated joad on the small wheels of a — | 
modern fork lift truck, is often double the normal load 
applied by the wheels of a 20-10" highweoY truck. 
% 
Irving ugriasteel” a floor armor made of steel bars edge: 
forming overall hexagonal pattern. It has the strength 
Aes 3 and life of steel. Any crack which might develop '" the fill as Sots = 
cannot spread beyond the area of single steel mesh. 
No ruts oF potholes can form where “Gridsteel” 
provides the floor surface which 1s safe, and tractional 
at all Fimes—suited to today’s needs. 
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FOSTER LIGHTWEIGHT PILING 


the best, low-cost protection for light load excavation 


We'll deliver to your job site 
with the fastest service available 

. any lengths you require, 
from Foster warehouse stocks. 
Buy your basic needs for your 
regular jobs and fill in for 
special installatii es by using 
our low cost.Rental Plan. 


So many features of the new Foster Lightweight Piling appeal to 
the contractor looking for efficient job techniques. This is the most 
economical sheeting available for lighter jobs . . . offers greater 
strength pound for pound than any other lightweight steel piling. 

There’s no need for special rigs. Easier driving and easier recov- 
ery, less bracing, minimum damage to paving around the job when 
piling is pulled . . . all these advantages make for all-around lower 
job costs. And Foster Lightweight Piling is easy to handle! New 
design Interlock cannot jam, locks rigidly when installed, yet comes 
apart easily. Learn all about this modern answer to economical 
shore and pier protection, sump pits, trenches, abutments, bulk- 
heads, cofferdams. Write for catalogs or quotations on your next job. 


EOS TE Re 


PITTSBURGH - NEW YORK - CHICAGO - HOUSTON - ATLANTA - LOS ANGELES 
STEEL-SHEET PILING - PIPE PILES - H-BEARING PILE - STEEL PIPE - RAILS - ALUMINUM PIPE - BRIDGE RAILING 
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PITTSBURGH, PENNSYLVANIA 


Encircled in the picture above is one of several aluminum 
grating air vents in use throughout the park as air exhausts 
for the multiple-level parking area below ground. 


The arrows indicate two of the locations of a system of 
drain trenches in existence throughout the park. 


The grating installed is Borden Pressure Locked Alumi- 
num Grating. This was an exacting job, one where only 
standards of quality equal to Borden’s would do. Func- 
tional beauty and low maintenance are but two of the 
many advantages of Borden's Pressure Locked Aluminum 
Grating. 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREE 8-page catalog 


BORDEN METAL PRODUCTS CO. 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 
CITY AND STATE... SOUTHERN PLANT—LEEDS, ALA.—MAIN PLANT—UNION, N. J. 
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in lighting standards, bridge 


Consulting Engineer: 
& Howard, Needles, Tammen & 


extruded panels for | 
ee Bridge Railing Distributor: 


Aluminum Lighting 


SUPERHIGHWAY SIGNS cic 


Canton, Ohio 

Sign Fabricator: 

Minnesota Mining & Mfg. Co., 
St. Paul, Minn. 

Sign Erector: 

Federal Sign & Signal Corp., 
Chicago, 


railings, sign blanks and in 


New road networks mean more uses of 
aluminum... because this light, strong, 
rustproof, corrosion-resistant metal is 
modern and attractive, eliminates painting, 
minimizes maintenance, cuts handling 

and installation costs. 


Important recent development is the 
Superhighway Sign made up of Extruded 
Aluminum Panels with Interlocking Joint 
Designs. This construction speeds erection 
and accident repair, provides exceptional 
strength and rigidity, and eliminates 

usual back bracing of large signs. 


Reynolds also supplies standard Sign 
Blanks. Write for literature—especially for 
the brochure “Reynolds Aluminum 
Superhighway Signs”. 

Reynolds Metals Company, 

General Sales Office, Louisville 1, Ky. 


The Finest Products 
Made with Aluminum 


ate made with 


REYNOLDS ALUMINUM 


Aluminum Bridge Railings will not rust, never REMY 4h 5 3 Aluminum Chain Link Fencing stays strong and 
need painting. Write for Reynolds 52-page book. +" beautiful, resists rust without maintenance. 


REYNOLDS ALUMINUM 


See “CIRCUS BOY” Sundays, NBC-TV Network 
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3 GRADERS With GRADE-O-MATIC Torque Converter Drive 


‘Model 1-700,190 h.p. 


40,125 Ibs. 30,420 Ibs. 


MODEL 104 GRADER, 100 h.p., 23,635 Ibs. 
MODEL 450 GRADER, 75 h.p., 22,415 Ibs. 


DBL, 


THREE-AXLE TANDEM ROLLERS 
ROLL-O-MATIC Torque Converter 
Drive. Variable Weight, 14-20 Ton. 


THREE-WHEEL ROLLERS 

With ROLL-O-MATIC Torque Converter Drive — 
Spoke-Type or Variable Weight Rolls # 

“Warrior”, 2 Sizes —7 to 10 Ton 


“Chief”, 4 Sizes—10 to 16 Ton 


SMALL TANDEM ROLLERS 
3-5 Ton Variable Weight 
4-6 Ton with Retractable Wheels 


CIVIL ENGINEERING « April 1957 


Model 1-600, 140 


MODEL 118 GRADER 


‘Model 1-500, 125 hip. 15 OR 125 24,910 


25,765 


MODEL 303 GRADER 


MODEL 503 GRADER 
55 h.p., 16,165 Ibs. 


50 h.p., 9,360 Ibs. 


ON GRADERS: 


PERFORMANCE 

Speaks Louder Than Words 

Whether it is routine maintenance 

work or important new construction, 

you can put GALION Graders and 

Rollers on the job with the assurance 

that — 

@ They will help you keep your jobs 
on schedule. 

@ They will help you complete your 
jobs profi tably. 

@ They will give you the longest 


satisfactory service. 


TWO-AXLE TANDEM ROLLERS 
With ROLL-O-MATIC Torque Converter Drive 
Variable Wt., 5-8, 8-10%2, 8-12, or 10-14 Ton 


YOU CAN 
DEPEND 


PORTABLE ROLLER 
Variable Weight 
7100-9765 Ibs. 


FOR TOP 
PERFORMANCE 


TRENCH ROLLER 
Variable Weight 
8705-10200 


- ALI id ROLLERS available | 
Write for literature 
\ i 
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In TORONTO 


A6 
| STRUCTURES 
REST ON 


RAYMOND 
FOUNDATIONS 


OUR 60th YEAR 


FOUNDATIONS FOR THE STRUCTURES OF AMERICA 
COMPLETE CONSTRUCTION SERVICES ABROAD 
You are cordially invited to send for our new Highway Brochure, which gives a 
detailed resume of how Raymond can help you and the National Highway Program. 
Just write Dept. C-4, Raymond Concrete Pile Co., 140 Cedar St., N. Y. 6, N. Y. 


THE RED SQUARES INDICATE STRUCTURES BUILT ON RAYMOND FOUNDATIONS 


If you’re familiar with the Toronto skyline, you'll probably 
recognize some of the structures in this picture. But what 
you may not know is that in North America’s major cities 
from coast to coast, a growing number of the most important 
buildings have started with Raymond foundations. In 
Toronto, for example, there’s the Maple Leaf Stadium, 

The Prince’s Gates, the huge grain elevator 

for the Canada Malting Company and a paper storage 


warehouse for The Toronto Star, to mention a few. 


For over a half a century, Raymond men, materials and 
experience have created foundations for just about every 
conceivable type of structure. That’s why we urge you to 
consult this record of accomplishment and call on Raymond the 


next time you have a foundation or heavy construction project. 


RAYMOND 


CONCRETE PILE CO. 
140 Cedar Street, New York 6, N. Y. 


Branch Offices in Principal Cities of the United States 
and Canada, Subsidiaries in Latin America and 
other countries of the world. 
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Now! It’s 


LINK-BELT 


PRE-BILT 
Sectional belt conveyors 


for Link-Belt conveyors efficiently stock and reclaim four sizes of 
sand and gravel at one of the industry’s most modern yards. 


EASY SELECTION... 
VICK DELIVERY 


Order from nearest of 
9 plants—reduce 
costs and delays 


pyeses today’s top answer to effi- 

cient, economical, long-life bulk 
handling — Link-Belt PRE-BILT sec- 
tional belt conveyors. They combine 
standard products, sectional truss 
frames and supporting bents to meet 
your exact requirements. Let a Link- 
Belt representative help you choose 
from 27 standard, packaged compo- 
nents — with drives up to 40 hp... 


18, 24, 30 and 36-in. belt widths .. . 24 Inclines like this pose no special prob- Conveyor with 30-in. wide belt han- 
d 42-i f lems for highly-adaptable Link-Belt dles iron ore concentrate and tailings 
and 42-in. truss depths. For the full PRE-BILT sectional belt conveyors. from washing plant to loading hoppers. 


story, call your nearest Link-Belt office. 


Book 2579 cutline~ Link-Belt 


"FROM SELECTION TO OPERATION. ..AS SIMPLE AS THIS! 
PRE-BILT sectional belt conveyor 


advantages. Write for your copy EASY SELECTION. Your Link-Belt representative will help you select the best 
today. combination of PRE-BILT sectional belt conveyor components. 


PROMPT QUOTATIONS. He will prepare a comprehensive and accurate 
estimate of requirements for installations that permit “on-the-ground” survey. 


SIMPLIFIED PURCHASE, Parts are standardized, interchangeable, all available 
from one supplier. Link-Belt representative can furnish all necessary data. 


s 8 & L ’ QUICK DELIVERY. PRE-BILT conveyors are built at nine strategic locations 
<2 and are shipped from the plant nearest you. 


BELT CONVEYOR EQUIPMENT + FAST INSTALLATION. Can be readily handled by your own erectors in most 
i cases. Link-Belt can also furnish complete erection service and supervision. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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STRUCTURAL STEEL ERECTION 
for exacting requirements on projects of every type 


Steel for parking, steel for power 
—or steel erection for your own 
eventual project—all benefit by 
the special skill, expedition and 
satisfaction provided when Pitts- 
burgh-Des Moines handles the job. 
Broad-gauged in experience and 
resources, including three mod- 
ernly-equipped fabricating plants, 
we place a complete organization 
at your service. Phone, wire or 
write for consultation. 


PITTSBURGH*DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


Sales Offices at: 


PITTSBURGH (25). ..3470 Neville Iisiand DES MOINES (8)......971 Tuttle Street 

NEWARK (2)..251 Industrial Office Bidg. DALLAS (1)....1275 Praetorian Building 

CHICAGO (3). 1274 First Nat'l Bank Bidg. SEATTLE...............578 Lane Street 

EL MONTE, CAL.........P. O. Box 2068 SANTA CLARA, CAL.....677 Alviso Road 
MADRID, SPAIN......Diego DeLeon, 60 
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Allis-Chalmers low-cost Model D 
BIG in power, strength, versatility _ 


The Model D grader has the power to tackle hundreds of grading jobs profitably. With 
either 50-hp gasoline or 50-hp diesel engine, it offers plenty of torque and lugging ability. 

Big-grader design means long life for the Model D, too. Strong, single-member tubular 
main frame...husky drawbar and one-piece circle... ROLL-AWAY moldboard... 
ground-gripping tandem drive . . . they’re all plus performance advantages. 

Job-multiplying attachments make a big difference in extending the Model D’s versa- 
tility ... include a midship-mounted hydraulic scarifier and rear-mounted 5%-yd loader. 
Other optional equipment includes power circle turn, shiftable moldboard, leaning front 
wheels and an all-weather cab. 

To keep the profitability in your grading operations, see the Model D now. Allis- 
Chalmers, Construction Machinery Division, Milwaukee 1, Wisconsin. 


ROLL-AWAy is an Allis-Chalmers trademark, 


ALLIS-CHALMERS cia 


ij 
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a perfect fit! 


The ingenious “Tyton Joint” is simple, speedy and 
sure. A specially designed rubber gasket fits into the 
bell end of the receiving pipe. The connecting 

pipe slides easily into place, compressing the gasket, 
which provides a tight and lasting seal. 


“Tyton Joint” is remarkably easy to install. No bell holes. 
Can be laid in rain or wet trench. Even an 
inexperienced crew masters the know-how quickly. 


“AH WARNED ONCLE RAFE NOT TO STICK 
HIS HEAD IN, GRAN’MAW...” 


PIPE FOR WATER, SEWERAGE AND 


April 1957. * CIVIL ENGINEERING 


y 
~ a” ‘ 
10 


Get the facts on this new joint that saves 
time, trouble, money in the trench. 


Call or write today. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES 
AND BLAST FURNACES TO FINISHED PIPE 


Wipe a film of special lubricant over inside of gasket 


Insert plain end of pipe until it contacts gasket 


® 
INDUSTRIAL SERVICE (‘CUD 


Force plain end to bottom of socket... the job’s done! 
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CATERPILLAR 


TAKING HAZARDS OUT OF A HILL 


$1,259,962 project to provide a safer approach at 


Ellsworth Air Force Base is speeded to completion 


with Caterpillar-built equipment 


One of twenty Caterpillar-built rubber-tired units engaged in the elimination of a hill at Ellsworth 
Air Force Base, this two-wheel DW21 Tractor with Scraper speeds glacial till to the waste area. 


With B52s scheduled for operation 
from Ellsworth Air Force Base, Rapid 
City, South Dakota, the NW-SE run- 
way is being extended 3,000 feet. To 
permit a flatter, safer approach, a hill 
about a mile from the runway’s north- 
west end is being eliminated. Al- 
though not very high, this hill had 
claimed two aircraft. 


12 


The $1,259,962 contract for the ap- 
proach zone grading was awarded to 
C. F. Lytle Company, Sioux City, 
Iowa. It involves moving almost five 
million yards of glacial till from the 
hill. This will open a cut 35 feet deep 
on a maximum of 1.5 to | slope to a 
point 4,500 feet from the end of the 
runway, then falling off to a 2 to 1 


through the remainder of the cut. It 
fans out from the end of the runway 
to 3,000-foot width at the end of the 
cut. The side slopes are trimmed back 
7 to 1. 

To speed up the work, Lytle sub- 
contracted half the project to Ace Con- 
struction Co., Omaha, Nebraska. The 


center line of the runway was ex- 
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Besides cleaning up slopes, this D8 is used for utility, ‘dozing, 
spreading fill, ete. It is one of five husky D8s on the job. 


Forty seconds for a heaping load is the average loading time 
in good going for this Cat D9 Tractor pushing a DW21 unit. 


A four-wheel Cat DW20 Tractor with Scraper hustles back from a haul over road maintained by a No. 12 Motor Grader. 


tended through the cut. Lytle is work- 
ing the north half; Ace, the south 
half. Both contractors work two 10- 
hour shifts per 6-day week. And both 
rely heavily on rugged yellow ma- 
chines for high production. 

B. D. McMillan, project superin- 
tendent for Lytle, has an equipment 
line-up that includes ten Caterpillar* 
DW2ls with Scrapers, four D8 Trac- 
tors and two No. 12 Motor Graders. 
The DW21s are loaded on a five per 
cent grade, then speed an average of 
2,400 feet in fourth gear to the waste 
area on the far side of the hill. The 
waste is spread in one-foot lifts and 
compacted by the heavy rubber-tired 


CATERPILLAR TRACTOR CO., 
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scrapers rolling across it. One D8 is 
used for push-loading and the other 
three D8s for sloping, clean-up, spread- 
ing fill and pushing when needed. 
The two No. 12 Motor Graders keep 
the roads bladed down. 


On the south half of the cut, Ace’s 
project superintendent Don Haugan 
uses five CAT* DW20 and five Cat 
DW21 Scrapers on an average 2,600- 
foot haul to the waste area. Three 
giant D9s push-load the scrapers. 
Loading times vary with conditions. 
In good going, a D9 gets a scraper off 
with a heaping load in 40 seconds. 
A D8 does utility ‘dozing, cleans up 
slopes, spreads fill and rips with a Cat- 


PEORIA, 


built Ripper when the glacial till is 
too tough to load. A No. 12 Motor 
Grader maintains the roads. 

On jobs like this, and on every type 
of earthmoving, contractors find that 
standardization on Caterpillar- built 
machines pays off many ways. Main- 
tenance is simplified. Operator fa- 
miliarity with similar units results in 
higher production. The interchange- 
ability of many parts reduces inventory 
requirements. And “one-stop” service 
by the nearby Caterpillar Dealer helps 
lessen down time at lower cost. He’s 
the man to see for complete informa- 
tion about this modern heavy-duty, 
job-tested equipment. 


ILLINOIS, U. S.A. 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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Rotor discs for mammoth 11-stage compressor were 
balanced and stacked for alignment in one of Newport 
News’ five huge machine shops. Large engineering and 
technical staffs with a vast plant make Newport News an 
ideal source for large equipment ...standard or special in 
design. 


To create winds exceeding 


2000 


Newport News builds world’s 
Mightiest Compressor 


Whenever you want large units built with careful 
attention to detail, give the job to Newport News. 


This company recently built an eleven-stage axial 
flow compressor that shatters all previous records 
for wind force . . . using what is believed to be the 
world’s largest rotating object. 


The rotor, weighing more than 400 tons, com- 
prises eleven huge discs. Each disc, machined from a 
96,000-pound forging, was finished to a 50,000- 
pound wheel and balanced to within 26 ounces at 
the rim. In each rim, slots for blades were machined 
to within .005” on special milling heads designed 
and produced in the Newport News plant. 


Here at Newport News, you'll find more than 
large productive capacity. In machine shops, foun- 
dries and forging plants Newport News craftsmen 
complete your orders with specialized techniques 
backed by experience in fabricating thousands of 
products. 


A 35-foot boring mill in Newport News’ plant 
machining the 374,000-pound upstream housing for 
the giant axial flow compressor. The compressor is 
heart of an 8-foot supersonic wind tunnel at the Ames 
Aeronautical Laboratory of the National Advisory 
Committee for Aeronautics at Moffett Field, Calif. 


Newport News’ craftsmen produce units that range 
from small components of spinning machines, to 
mammoth hydraulic turbines... from piping, pumps 
and valves, to vacuum tanks, digesters and bridge 
caissons. 


These skilled men handle the job exactly as you 
want it done, for maximum results per dollar invested. 
So let us bid on your present or future projects. Learn 
how Newport News can help you. Send for our illus- 
trated booklet entitled, “Facilities and products” . . . 
it’s your for the asking. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 
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Roebling Bulletin PC-932 is designed to show what is being 
done and can be done with prestressed concrete members. 

One section is devoted to the details and operation of 
casting beds. Another section gives engineering data for 
tensioning strands. 

Rather than tell you all about it, we would prefer to send 
you a copy. You can use the coupon or write to Construction 
Materials Division, John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


ROEBLING 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 
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Construction Materials Division 
John A. Roebling’s Sons Corporation 
Trenton 2, New Jersey 


Please send me the new Roebling Prestressed 
Concrete Booklet PC-932. 


Name. 


Street 


City. 


Zone. State 
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At Memphis, Tennessee 


C. L. GUILD IS DRIVING 


6,254 Cobi Cast-in-Place Concrete Piles 
The Project: 


Owner: Memphis Gas, Light and Water Division, City of Memphis 
General Contractor: J. A. Jones Const. Co., Nashville, Tenn. 
Piling Subcontractor: C. L. Guild Construction Co., Inc. 
East Providence, Rhode Island 
Engineers: Burns & Roe, Inc., New York City 


Piling: 6,254 Cobi Cast-in-Place Concrete Piles. Estimated total lineal 
feet: 335,000. 


Call Guild for estimates on ANY TYPE of piling job ANYWHERE in the Country. 


YRACUSE, NEW YOR 
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Compare the size of the valve bodies and cylinder opera- 
tors of these valves. Note how much less head room is 
required by the Builders valve . . . and the drastic space 
reductions effected. 


Butterfly Valve “A” Gate Valve 
ith Stationary 
Iders Butterfly Valv 
Cylinder Operator 
Cylinder Operator 


Conventional 


LA) 


CUT CONSTRUCTION COSTS... 
with compact Builders Butterfly Valves! 


Construction costs of pipe galleries can inates the need for special construction and 
be reduced by using space-conserving Build- supports, and effects savings in both con- 
ers Butterfly Valves. Because these valves and struction materials and labor. For the ulti-— 
their customized operators have small overall mate in installation convenience and appli- 

dimensions, they can be installed in the cation adaptability, request complete data on 

tightest piping layouts. This reduces the Builders ‘‘more-for-your-money” valves that 


size of the galleries housing them, elim- easily meet (and surpass) all AWWA Spec- 
ifications. Designed for water works and 
sewage service .. . made by the leading spe- 
cialized supplier of water works and sewage 
equipment. 

Write for Bulletin 650-LIB. Builders- 


Providence, Inc., 360 Harris Avenue, 
Providence 1, R. I. 


(© BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES@® 
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USS MAN-TEN High Strength Steel 


1078 ft. high, this television tower of Station KFJZ at Fort Worth, 
Texas, is designed to carry a 74-ft. VHF antenna weighing 10,000 Ibs. 
and to resist winds up to 110 miles per hour. 


To PROVIDE THE STRENGTH needed and at the same 


time to keep tower weight low, round bars of USS Man-TEN eC 
High Strength Steel were used in the tower legs. 

This construction has two principal advantages. First, the 
round leg sections have only two-thirds the wind resistance wif 
of flat or angular sections. Second, because MAN-TEN Steel is 2 2: 
one and a half times stronger than structural carbon steel, it : BB ws : 
can be used in smaller diameters for a given strength level. ~ 


Thus, by using MAN-TEN Steel rounds, the tower could be de- 
signed lighter and still meet the wind resistance requirements. . : z 
Actually the USS Man-TEn Steel legs are about 17 to 20% 
lighter—and thus are substantially smaller in diameter—than a LMS : 
A-7 carbon steel legs would be. The resultant decrease in wind a7 
load made it possible also to decrease the size and weight of — : 
struts and bracing, thus further reducing the weight of the % 
tower proper and making the use of smaller piers and lighter  - By. A 
A 


guys feasible. 

So even though MANn-TEN Steel was used in only the tower a 
legs, it resulted in a reduction in over-all tower weight of about ; 

20% —from about 150 tons to 120 tons. i 

In all, 65 tons of USS Man-TEN Steel are used in the legs. . 5 Z ‘| 2 
These range in diameter from 5 in. at the tower base to 3 in. 4 , K, h 2 
at the top and were fabricated by Parkersburg Rig and Reel 
Company. The mild steel splice plates and intermediate gusset 
plates for bracing members were attached by jig welding. =f = 
Bracing and struts were bolted to the legs in the field where . ri q 
the leg sections were assembled and erected. a ar 

This application is typical in that it illustrates how USS ; ae VAVY. 
MaAn-TEN and other USS High Strength Steels—USS Tri-Ten 
“E” and USS Cor-TEen—are being used by structural engineers Ny \ 
and bridge designers to build safer, more dependable and more =: - 
durable structures—often at lower cost. 

Our engineers will be glad to discuss the many advantages 
of High Strength Steel construction and give you the benefit 
of their long experience in applying these superior steels to 
your designs. 


Tower was designed and fabricated by The Parkersburg Rig 
and Reel Company of Fort Worth, Texas and was erected 
by Beasley Construction Company, Muskogee, Oklahoma. 


USS HIGH STRENGTH STEELS 


UNITED STATES STEEL CORPORATION, PITTSBURGH « AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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at the Central Maine Power Company’s Bar Mills Station 
Two Leffel Turbines Help Boost 
Power Output By 150% 


_ MAX: FLOOD TW-EL. 150.0 


TW. £4,/45.4 @ 50000 GF.$. 


£L-141.5 


TW. £L.135.0 @ 16000 CAS. 


£L.130-0 


An increase in annual output from 8,500,000 KW hours to 
21,000,000 KW hours is expected by the’ Central Maine 
Power Company as a result of the recently completed re- 
building of their Bar Mills Hydroelectric Station. Two Leffel 
turbines—replacing four smaller turbines installed in 1919 
—play a major role in the Bar Mills redevelopment. 

Each of the turbines is rated to develop 3,000 HP at 120 
RPM under a twenty foot net effective head. The turbines, 
of the fixed-blade propeller type, are installed in concrete 
spiral casings and mounted on curved concrete elbow draft 
tubes. 

The top view at the left shows the completed power plant 
and dam; the bottom view shows the installation of the tur- 
bine stay ring and pit liner in the concrete spiral casing. 

Here and throughout the world, Leffel turbines are eco- 
nomically and efficiently harnessing water power. Before you 
plan any future turbine installation, get the facts on efficient, 
reliable Leffel turbines tailored to meet all your hydro- 
electric power requirements. Write today for complete in- 
formation, 


1099 E 
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Big Doings in Newark 


Newcomers to the Washington Park 
area of Newark, N. J., are these build- 
ings of The Mutual Benefit Life Insur- 
ance Company. The six-story building, 
photographed when nearly ready for 
occupancy, has been leased to the Hos- 
pital Service Plan of N. J. The twenty- 
story structure is to be Mutual Benefit’s 
new home-office building. 

Both of these two buildings were 
fabricated and erected by Bethlehem, 
using high-strength structural bolts 
for field connections. 

As shown in the accompanying ren- 
dering, the frontof the office tower is to 
be of metal-and-glass panel construc- 


tion. Gleaming white limestone frames 
the blue-green facade and covers the 
windowless north and south end walls. 
The truss-type bracing shown above 
will support the stone facing. 


For the home office building— architect: Eggers 
& Higgins; structural engineer: Weiskopf & 
Pickworth; mechanical engineer: Syska & Hen- 
nessy; general contractor: George A. Fuller Co. 


For the Hospital Service Plan building— 
architect: Frank Grad & Sons; consulting 
architect: Eggers & Higgins; structural engi- 
neer: Weiskopf & Pickworth; mechanical 
engineer: Seeyle, Stevenson, Value & Knecht; 
general contractor: W. L. Blanchard & Co. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Our American water picture has changed drastically Two of four parallel lines of 10” Me- 


chanical Ball Joint cast iron pipe being 


since the first cast iron pipe was laid over a century ago. 


Today, 44 public utilities in the United States and Canada 

still use cast iron water mains installed 100 and more years ago! 
Modernized cast iron pipe, centrifugally cast, is even 

tougher, stronger, more durable. Even more efficient than the 


cast iron pipe whose unique record for longevity has remained 
unchallenged through a century of technological progress. 
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Cast iron pipe to be installed for sewers and other services 
at industrial plant at Bellwood, III. 


More than a mile of cement-lined, seal 
coated Mechanical Joint cast iron pipe carrying 
mine water for coal company at Sumiton, Ala. 


® 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, 122 So. Michigan Ave., Chicago 3, Ill. 
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A. Andrew Boemi has resigned as 
vice-president of the First Federal Sav- 
ings and Loan Association of Chicago to 
become president and member of the 
board of directors of the Madison Bank 
and Trust Company, Chicago. He is ex- 
pected to take an active part in the re- 
developing of one of the large downtown 
business areas in Chicago. 


Myron Hendee, formerly chief land 
planning consultant with the Federal 
Housing Administration and recently 
chief of the Planning and Engineering Di- 
vision, District of Columbia Redevelop- 
ment Land Agency, has been appointed 
chief of the Planning Section in the 
United States Post Office Department, 
Washington, D. C. 


Robert B. Neighbor, of Portland, Ore., 
has been promoted from Second to First 
Lieutenant at the Ordnance Guided Mis- 
sile School, Huntsville, Ala. A graduate 
of Stanford University and Oregon State 
College, Mr. Neighbor entered the serv- 


Engineering 
Advances starting time. 


Conserves engineering 
manpower. 


Produces fast but 
factual data. 


Is economical but exact. 


1101 LEE HIGHWAY, ARLINGTON 9, VIRGINIA 
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ice in 1955 and at the present time is 
project officer, Planning Branch, in the 
Operations Division of the school. 


Francis E. Twiss, former director of 
engineering of the International Road 
Federation, has been appointed engineer- 
ing adviser to the 
Associated General 
Contractors of 
America, Washing- 
ton, D. C. Mr. Twiss 
will be in charge of 
the AGC’s coopera- 
tive work with ASCE 
and the American 
Society of Engineer- 
ing Education and 
maintain relations 
with highway associ- 
ations in Washington. In addition he will 
work closely with the manager of the 
Highway Division in providing service 
for its members. 


Francis E. Twiss 


Kenneth C. Cox, chief engineer of 
Dravo of Canada since 1953, has been 
appointed to the newly created position 
of manager and chief engineer. Mr. Cox 
joined Dravo in 1939 and is a member of 
the board of directors of Dravo of Can- 
ada and served three terms on the Dravo 
Corporation junior board of directors. 


J. F. Brookes, professor of civil en- 
gineering at the University of Oklahoma, 
was recently honored with a $500 award 
from the Oklahoma University Founda- 
tion for “extraordinary excellence in stu- 
dent counseling and teaching of fresh- 
men and sophomores.” Professor Brookes 
has been on the civil engineering faculty 
since 1921. In December he was honored 
at an Oklahoma Section meeting on at- 
taining life member status in the Soci- 
ety. 


Stephen M. Olko announces the open- 
ing of a consulting practice, specializing 
in foundations, portworks, highways, air- 
fields and structures, with offices at 50 
East 42nd St., New York 17, N. Y. Mr. 
Olko was formerly chief port engineer, 
AESB in Madrid, Spain, and project 
manager for F. R. Harris Inc., consult- 
ing engineers, New York City. 


William R. Mason has been promoted 
to the post of chief engineer of Arcadia 
Metal Products at Fullerton, Calif. Prior 
to joining the firm a year ago as produc- 
tion engineer, Mr. Mason was divisional 
director of the amphibious construction 
division of the U. 8. Naval Civil Engi- 
neering Research & Evaluation Labora- 
tory at Port Hueneme. 


Leo H. Corning, until recently direc- 
tor of Promotion Planning and Engineer- 
ing Services for the Portland Cement 
Association, Chicago, has been named 
to the newly created position of chief 
consulting structural engineer. In his 
new position, he will serve as the asso- 
ciation’s leading authority in the field of 
structural engineering and as senior ad- 
viser in other fields of engineering. Mr. 
Corning has been with Portland Cement 
since 1929. 


The Harza Engineering Company, 
Chicago, Ill., consulting engineers spec- 
ializing in hydroelectric plants and 
dams, has designated twelve engineers 
as Associates: J. W. Dixon, chief hy- 
draulic engineer; Andrew Eberhardt, 
chief civil engineer; Donald P. Roberts, 
project manager; Bruce M. Johnson, 
project manager and civil department 
head; Franklyn C. Rogers, project man- 
ager and civil department head; Ken- 
neth E. Sorensen, project manager and 
planning department head; Chester E. 
Bauman, chief electrical engineer; Thad- 
deus Zowski, chief mechanical engineer; 
Clifford L. Willis, chief geologist; E. 
Pierpont Graham, electrical department 
head; George B. Schroyer, mechanical 
department head; and Erik Rettig, resi- 
dent manager. 


A. M. Anderson, for the past five 
years executive secretary and chief en- 
gineer of the Niagara Frontier State 
Park Commission, Niagara Falls, N. Y., 
has become associated with the consult- 
ing engineering firm of William H. Byrne, 
New York City, N. Y. Mr. Anderson will 
manage the city planning and highway 
division, act as liaison officer with gov- 
ernmental agencies, and supervise civil 
engineering studies. 


Otaker Ondra, member of the Man- 
hattan College faculty for the past 16 
years, has been appointed full professor 
of civil engineering. Dr. Ondra has been 
associate professor since 1953. He is the 
co-author of Investigation of the Ap- 
plicability and Limitations of the Vari- 
ous Methods of Computing Amplitudes 
of Torsional Vibrations in Which Engine 
Damping Is of Primary Importance. 


Gordon L. Burt, former president of 
the Oregon Section, was elected secre- 
tary-treasurer of the Oregon Technical 
Council on January 30. Thane E. 
Brown has been appointed by the Ore- 
gon Section Board of Directors to serve 
as representative on the Council for a 
three-year term, succeeding Ramon M. 
Schwegler. Robert M. Bonney, imme- 
diate past-president of the Oregon Sec- 
tion, is the other ASCE representative 
this year. 
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Marvin T. Rowland, former district 
manager with the Layne Texas Co., Inc., 
Midland, Tex., announces the opening of 
a practice as ground water consultant. 
His office is located at 221 South Colo- 
rado, Midland, Tex. 


Harold Cladny was elected president 
of the Master Builders’ Association, a 
chapter of the Associated General Con- 
tractors of America, at its recent annual 
meeting held at the Mayflower Hotel in 
Washington, D. C. Mr. Cladny is the sec- 
retary of the M. Cladny Construction 
Company, Inc., of Washington. 


Joseph P. Collopy, after a number of 
years’ experience in land development 
and project operation and maintenance 
with the Bureau of Reclamation, has re- 
signed to devote his time to the soil 
treatment work being carried on by the 
Collopy Electro-Soil Company of Phoe- 
nix, Ariz. This company was recently 
formed for commercial development of 
electrical soil treatment processes per- 
fected by Mr. Collopy. 


Paul Rogers, consulting engineer of 
Chicago and secretary of the Illinois 
Section of ASCE, was recently honored 
with a Design Award Citation given by 
the Progressive Architecture magazine 


in association with Hausner and Macsai, 
Chicago architects. The award represents 
recognition for the design of the Colum- 
bia and Pratt Apartments in Chicago, 
said to be “outstanding architecturally, 
and to have unusual features structural- 
y.” Mr. Rogers is the holder of several 
awards, including the Society’s J. James 
R. Croes Medal. 


Meyer S. Bogost, special assistant for 
sanitary engineering to the District Pub- 
lic Works Officer, 14th Naval District at 
Pearl Harbor, has become connected 
with Robert A. Anderson (hydraulic 
engineer), Gene Drane (electrical and fire 
protection engineer) and John Lum (me- 
chanical draftsman) in engineering prac- 
tice. The firm name will be Consulting 
Engineers of Hawaii, with offices in Hon- 
olulu. 


J. Stephen Watkins, consulting engi- 
neers of Lexington, Ky., announce the 
opening of an office at 533 North Clip- 
pert St., Lansing, Mich., under the 
resident direction of Robert H. Uhl. 
Mr. Uhl formerly held the position of 
office engineer in the Valparaiso, Ind., 
office. 


Lyall A. Pardee, who has been acting 
as city engineer of Los Angeles for more 


than a year, has been given a permanent 
appointment to the post by the Board of 
Public Works. He was chosen after he 
topped others in Civil Service examina- 
tions. Mr. Pardee has been in the Los 
Angeles Bureau of Engineering for 33 
years. 


Ralph N. Brescia, until recently direc- 
tor and manager of the Maintenance 
Engineering Division of the Navy De- 
partment of Public Works, Third Dis- 
trict, is now associated with the Army 
Corps of Engineers, as chief of the 
Construction Engineering Branch, on the 
construction of facilities at the Thule 
Air Force Base. Mr. Brescia’s address 
is Area Engineer, E. O. D., A.P.O. 23, 
New York, N. Y. 


John M. Henderson, deputy chief of 
the Technical Development Laborator- 
ies of the U. S. Department of Health, 
Education, and Welfare at Savannah, 
Ga., has been in India since January as 
the engineer member of a three-man 
international team of malariologists re- 
quested by the Government of India 
to evaluate its national malaria control 
program. The India program is the 
world’s largest, with the objective of 
controlling 80 million cases among 200 
million people in malarious areas. 
(Continued on page 26) 


Electric, Gas or Steam Drive 


BAND FRICTION HOISTS 


@ Reversible for wear 
@ Non-burn lining 


“Face forward” 
friction and 
break levers 


@ Anti-friction bearings 


Meet your hoisting needs 
precisely at lowest pos- 
sible cost. Take advantage 
of our long experience in 
modifying and re-combin- 
ing standard parts to meet 
individual hoisting re- 
quirements. 


@> Write for Bulletins and Catalogs 


Order No. BF-280: 
10,000-Ib line speed 
at 200 fpm. 


Order No. BF-270: () 
8000-Ib 
at 225 fpm . 


SUPERIOR-LIDGERWOOD-MUNDY CORPORATION 


Main Office and Works—SUPERIOR, WISCONSIN 
New York Office—7 Dey St., New York 7, N. Y. 
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THE BRUNTON 


POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 23%’ x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 


IT’S MADE TO LAST A LIFETIME 
Shows direction to 1°; level, slope or 
grade within 1°. 

“Over 60,000 Brunton Transits since 1896” 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


CORE BORINGS 


for 
Foundations, Dams, 
Bridges and all 


Heavy Structures 


GROUT HOLES 


Tinney Drilling Co. 


Grafton, W. Va. 


| News of Engineers 


(Continued from page 25) 


William L. Pugh, for the past ten 
years chief engineer of the Aluminum 
Company of Canada Ltd., recently re- 
linquished this post because of ill health, 
but will retain his connection with the 
company as consulting engineer. While 
chief engineer Mr. Pugh was in charge 
of all engineering and construction work 
including the big aluminum plant de- 
velopment at Kitimat, B. C. 


William J. Valentine, Commander, 
U. S. Navy and Deputy District Public 
Works Officer for the 12th Naval District, 
San Bruno, Calif., was recently elected 
president of the San Francisco Post of 
the Society of American Military En- 
gineers. 


Francis E. Jenkins, of Dewittville, 
N. Y., has been appointed a full-time in- 
structor of engineering and _ technical 
courses at Jamestown Community Col- 
lege. He was formerly associated with 
the D. W. Winkelman Company of Syra- 
cuse as civil engineer. Mr. Jenkins is a 
graduate of the University of Michigan 
and has done graduate work at the 
University of Buffalo. 


James S. Sweet is now consulting hy- 
draulic engineer with the U. S. Opera- 
tions Mission, Bogota, Colombia. Mr. 
Sweet was formerly a hydrologist with 
the U. S. Weather Bureau, Washington, 
D. C. His address is c/o USOM, Ameri- 
can Embassy, Bogota, Colombia, S. A. 


Samuel P. Turnbull, former chief en- 
gineer of the Florida State Road De- 
partment, who has served as chief turn- 
pike engineer for the past two years, re- 
signed March 1 to become engineer- 
director of the Florida Road Builders 
Association, Inc., at Tallahassee. It was 
under Mr. Turnbull’s supervision that the 
recently opened 110-mile Miami-to-Fort 
Pierce section of the Sunshine State 
Parkway was built. 


Alfred J. Ryan announces that Her- 
bert F. Hall, Albert T. Knuckey and 
Damon O. Runyan are now associated 
with him in the practice of engineer- 
ing under the firm name of A. J. Ryan 
and Associates. The headquarters of the 
firm is 1340 Glenarm Place, Denver 4, 
Colo. 


Samuel De Moss, retired in January 
as chief of the civil works section in the 
engineering division of the Seattle Dis- 
trict, after 23 years in the Corps of 
Engineers. Mr. De Moss started working 
in the Portland District in 1935 and 
two years later was transferred to the 
Seattle District, where he has been until 
now with the exception of a tour of duty 
in French Morocco. 


George M. Shepard assumed the newly 
created position of Street and Highway 
Engineering Coordinator for the City of 
St. Paul, Minn., on January 1. Mr. Shep- 
ard has served the city since 1922, with 
the exception of four years, as chief 
engineer of the Department of Public 
Works. He will be responsible for the 
coordination of major highways author- 
ized under the Federal Highway Act of 
1956. Arthur W. Tews, formerly assist- 
ant chief engineer, succeeds Mr. Shepard 
as chief engineer. 


H. S. Bovay, Jr., consulting engineers 
of Houston, Tex., announce the advance- 
ment of William N. 
Pauley to partner- 
ship in the firm. 
Mr. Pauley will con- 
tinue in charge of 
the firm’s Spokane 
branch office, where 
a projected pumped 
storage project from 
the reservcir behind 
Chief Joseph Dam 
es on the Columbia 
William N. Pauley 
veloped. Other partners are Bennett W. 
Burns, Charles A. Lawler, and Richard 
B. Robertson. 


E. S. Willis is now structural engi- 
neer with the Mississippi Chemical Cor- 
poration, of Yazoo City, Miss. Mr. Willis 
has been with the company since 1954 
and formerly held the position of senior 
draftsman. 


August L. Ahlf is now on the staff 
of the New York City consulting firm of 
Tippetts-Abbett-McCarthy-Stratton in 
Baghdad, Iraq. Until recently a design- 
ing engineer for the U. S. Bureau of 
Reclamation in Bangkok, Thailand, Mr. 
Ahlf is author of a forthcoming Crvin 
ENGINEERING article on the Chao Phya 
Dam recently completed in that coun- 
try. 


F. T. Sheets, Jr., has been elected 
vice-president of manufacturing of the 
Southwestern Portland Cement Com- 
pany in Los Angeles, Calif. He formerly 
held the position of director of engineer- 
ing and operations. 


Lloyd J. Williams, Jr., previously 
structural engineer with the Capital Steel 
Company, Lincoln, Nebr., has been ap- 
pointed to the engineering department 
of the Behlen Manufacturing Company, 
Columbus, Mo. He will hold the post 
of structural engineer, working with the 
manager of the engineering department. 


F. A. Dale, consulting engineer of 
Cashiers, N. C., has returned from a 
three-month stay in Formosa where he 
has been consultant to the J. G. White 
Engineering Corp. on hydroelectric de- 
velopments under construction and pro- 
posed. 
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e The entire frame of this industrial plant in Depew, 
N. Y.—with a total floor area of 25,617 sq. ft.—was 
erected in 9 working days. 


Such fast work resulted from the use of prestressed con- 
crete beams, floor and roof channels and precast columns, 
precision made by Frontier Dolomite Concrete Products 
Corporation, Lockport, N. Y. 


IN THE MANUFACTURE OF THESE PRECAST UNITS, Lehigh 
Early Strength Cement and steam curing were used to 
achieve maximum production efficiency and economy. 
The concrete reached 3500 PSI in 12 hours, permitting 
removal of units and re-use of forms in /ess than half the 
time required with regular portland cement. 


This is typical of the advantages of Lehigh Early Strength 
Cement in modern concrete construction. 


Owner: Albert Godde Bedin, Inc., New York City 
Architect : John R. Weber, New York City 


Engineer: Freyssinet Company, Inc. 
New York City F ? 


Contractor: George W. Walker & Sons, Inc. 
Buffalo, N. Y. 


+ LEHIGH EARLY STRENGTH CEMENT 
LEHIGH MORTAR CEMENT 
LEHIGH PORTLAND CEMENT 


Piast prestressed spandrel beam 28’ : 36” x 18” at new Albert L EH IG H Pp 0 RTLA N D C EM FE NT C 0. 


ae aug Inc. plant, Depew, N. Y. Precast columns shown are Allentown, Pa. 


LEHIGH 


Frontier Dolomite also manufactured the concrete block for the Wood screeding prestressed double tee, 42’ long, 4’ wide, 14” deep, 
exterior walls. Blocks were made with Lehigh Air-Entraining Cement. at Frontier Dolomite plant. 
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RODNEY HUNT SLUICE GATES 
THE BAYOU BEHAVE 


Water control engineering problems are unique 
in their profound effect upon human lives, 
health and prosperity. 

In this installation, Rodney Hunt engineering 
and sluice gate design protect more than 80 
square miles of farm land. The gates, when open, 
allow normal drainage to the Bayou River, and 
when closed prevent flooding as the river goes 
to flood stage. 

The two Rodney Hunt 10-foot by 10-foot 
cast iron bronze-mounted sluice gates were de- 
signed for maximum opening with minimum 


structure. The installation is unique because in- 
herently rigid flange frame sluice gates with wall 
thimbles were installed with attaching studs pro- 
jecting to the front of the frame. This eliminated 
the need for excessive side clearance and saved 
on structural costs. Rodney Hunt also supplied 
precision-built interconnecting floor stands with 
twin stems on each gate for balanced, smooth 
operation. 

Projects of such importance demand skilled 
engineering as well as unquestioned product 
dependability. 


RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 
86 Lake Street, Orange, Massachusetts, U.S.A. 


SERVING WATER CONTROL ENGINEERS WITH SLUICE GATES AND ENGINEERING 
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> bp Beginning with this issue (page 80), ASCE will publish a 
quarterly Engineering Salary Index. Developed by the Com- 
mittee on Salaries, the index is intended to supplement 

the biennial salary survey regularly published by the 

Society. A great deal of credit is due those members of 

the Society whose efforts make this useful service pos-— 

sible. Actually two indexes, the ESI is based on consult-— 
ing salaries and salaries in highway departments. Both 
these fields are particularly sensitive to prevailing 
economic pressures in today's engineering employment 
market. 


A third Joint Cooperative Committee has been authorized 
by the Board, this one with the AASHO. (The other two with 
the AGC and AIA.) 


The Task Committee on Study of Economic Advancement Ob- 
jectives has come up with a series of recommendations in 
its interim report that amply fulfill its directive to 
approach its task in an "aggressive and positive" manner. 
Its five-point program for immediate ubjectives (page 77) 
sets the stage for prompt positive action to "improve the 
economic status of its (ASCE's) members." Included in the 
recommendations: a program recunmending salary and fee 
schedules; immediate establishment of representation in 
Washington; review of present fee curves (in Manual 29); 
a program to provide, on request, advice and assistance 
to employers or groups of employees in establishing equi- 
table classification and salary schedules; increase of 
headquarters staff to accomplish these objectives. With 
no lost motion, the Board has already approved these 
—e and steps are underway to implement 

then. 


As compared with a year ago when 488 papers were being 
processed, the total as of February 1 was 644. Of these, 
285 are in various stages leading to publication in "Pro- 
ceedings," 295 are under review for "Transactions," and 62 
are in process for publication in Vol. 122 (1957) of 
"Transactions." 


Applause department. . The Power and Waterways and 
Harbors Divisions have received letters of commendation 
from the Board for their "effective development and 
processing of papers for publication." . . . Similarly 
commended, the Hawaii Section's wallet-size "Code of 
Ethics" for all its members. 


> Pp Saludos amigos. . .. The welcome mat is out to the new 
Republic of Colombia Section. Heartiest congratulations 
to this, the Society's seventy-fifth Local Section. 
Latest to join the growing list of L. S. Branches is 
South Carolina's Northwest Branch. 
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are your plans 
as precise 
as your planning? 


The proof of the planning is in the finished plans. 
That's why you're smart to use Eagle TURQUOISE 
—the pencil that tops ‘em all for reproduction. 

Look what it gives you: Uniform grading (17 scientific 
formulas guarantee exactly the blackness you want 
—from every pencil, every time!). A strong non-crumbling 
needle point that stays sharp for line after long line 
of unchanging width. Inimitable smoothness 

—thanks to Eagle's exclusive ‘’Electronic”’ 
graphite—TURQUOISE makes your 

plans look sharp—and you, too! 


WRITE FOR FREE SAMPLE: Turquoise wood 
pencil and Cleantex Eraser, naming this 
magazine—or buy any of these drawing 
instruments from your favorite dealer. 


EAGLE “CHEMI + SEALED” TURQUOISE orRawinc 


TURQUOISE 


@ TURQUOISE CLEANTEX ERASER: @ TURQUOISE DRAWING LEADS: Fit any standard holder. Grades 5B through 9H. 


Super-soft, non-abrasive rubber. 


mane use EAGLE TURQUOISE 3379 


@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead—so firmly that lead cannot be pressed back. 


EAGLE "TURQUOISE 2° 
are the largest-selling in the United States! 3 


EAGLE PENCIL COMPANY NEW YORK +© LONDON TORONTO e -MEXICO <« SYONEY +« BOGOTA 
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Thin arch dams are in high favor in Norway? An analy- 
sis of the reasons—climatic, topographic, economic 
and engineering—for the adoption of this type of hy- 
droelectric power dam is the basis of an interesting 
article by Norwegian engineer C. F. Groner (page 40). 


Laying out true meridians in defense plants and labora- 
tories can tax the ingenuity of even professional sur- 
veyors? The problem—tackled by Prof. Henry F. Soehn- 
gen in an article in the May issue—is especially absorb- 
ing in view of our continuing defense needs. 


World output of steel broke all records last year? The 
staggering total of 311 million tons was 17 million tons 
in excess of the previous record output achieved in 
1955. The United States, with its output of 115 million 
tons, was far in the lead, despite the loss of an estimated 
11 million tons during the steel strike. Russia, accounting 
for about 54 million tons, was the next largest producer, 
followed by West Germany with nearly 26 million tons; 
Great Britain with 23 million tons; France with about 15 
million tons; and Japan with 12 million tons. Source of 
these figures is the American Iron and Steel Institute. 


There is a national roster of scientific and technical 
personnel? More than 94,000 engineers and scientists 
supplied professional information for the current (1954- 
1955) National Register of Scientific and Technical Per- 
sonnel, which is sponsored jointly by the National Sci- 
ence Foundation and the professional scientific socie- 
ties. Nearly 92 percent of those reporting were em- 
ployed, 3 percent were in active military service, and 
the remaining 5 percent were full-time graduate stu- 
dents, retired, or for other reasons not employed. 


Army Engineers have developed a “packaged” water 
treatment plant? The one-man-operated unit, which is 
capable of handling the emergency water requirements 
of 50,000 people, is the work of sanitary engineers at 
the Corps of Engineers’ Fort Belvoir Research and 
Development Laboratories. Now undergoing troop tests, 
it is producing drinking water from the polluted Po- 
tomac. Its capacity is up to 12,000 gal per hour. The 
plant consists essentially of three main all-aluminum sec- 
tions—an “Erdlator” (up-flow coagulation basin 14 ft in 
dia) and two gravity-type sand filters. 


you know that 


Nineteen full-scale atomic plants are being built in the 
United States? Total generating capacity of these plants, 
either planned or under construction, will be nearly 
1,500,000 kw. Three of them are scheduled to start 
operating this year, and the rest of them by 1962. Ten 
of them represent joint ventures of more than sixty 
utility companies. Total cost of the nineteen plants is 
estimated at $675 million. This summary is from the 
Pioneer Service and Equipment Company, Chicago. 


Over $5 billion went for research and development last 
year? The actual total, as estimated by the National 
Science Foundation, is $5.4 billion, or 1.5 percent of the 
gross national product of $363.2 billion. Government 
and industry together—with respective contributions of 
$2.8 billion and $2.4 billion—financed about 96 percent 
of the research. Colleges and universities furnished about 
3 percent of the financing, and miscellaneous institutions 
the remaining 1 percent. 


Turnpike travel is getting safer? In releasing compara- 
tive accident statistics for 1955 and 1956, the Pennsyl- 
vania Turnpike Commission reports that its accident 
rate last year was the lowest since the opening of the 
original turnpike in 1940. On the basis of vehicle miles 
traveled, the injury rate was down 10 percent in 1956; 
accidents involving fatalities decreased by 9.1 percent; 
accidents involving property damage only were down 
13.9 percent; and the accident total showed a decrease 
of 128 percent. Incidentally, in the country at large, 
the motor vehicle death toll (at 40,000) was up 4 per- 
cent from 1955. 


The American Institute of Architects is celebrating its 
centennial this year? High point of the venerable group’s 
year-long centennial program will be a meeting sched- 
uled for the capital city, May 13-17. The AIA has its 
headquarters in Washington (1735 York Avenue). 


The work week of the average executive is at least 48 
hours long? Executives are probably one of the groups 
in present-day society that are working too hard, Presi- 
dent Mason Lockwood finds in a stimulating article, 
“Tllusions of Leisure,” scheduled for the May issue. 
Originally delivered at the Pittsburgh Student Chapter 
Conference, the article seeks solutions to many of the 
problems involved in leading the full professional life. 
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WITH ‘INCOR’ IN DALLAS 
MEMORIAL AUDITORIUM 


e Great, new Dallas Memorial Auditorium includes a 
10,000-seat arena, an adjacent building with 2,000-seat 
auditorium and smaller meeting halls, and 100,000 sq. ft. 
of exhibition space under the two structures. 


The main auditorium is a circular, reinforced-concrete 
structure, 300 ft. in diameter, with dome-shaped roof 
90 ft. above 1st floor slab. Roof is carried by arch ribs, 
which in turn are supported by cantilever ribs extending 
out 45 ft. from the tops of 70-ft.-high columns. 


The roof was concreted in 16 pie-shaped sections, 
poured in opposing pairs. These sections connect with 
a concrete plate, 22 ft. in diameter, at dome’s top. 


In cantilevers and dome, dependable ‘Incor’ high 
early strength saved 50% on forms, contributing to 
economies which resulted in total costs about half those 
estimated for alternative methods. 


These economies were realized by planning with con- 
struction methods in mind... utilizing the principle 
of selective concreting—that is, using ‘Incor’* 24-Hour 
Cement where it shows a net saving through time and 
form economies, elsewhere Lone Star Cement. 

DALLAS MEMORIAL AUDITORIUM 4 
Owner: CITY OF DALLAS Keep selective concreting in mind—it’s a well-proved 

Architects & Engineers: GEORGE L. DAHL, Dallas way of getting more work in place at less cost. 
Consulting Engineers: AMMANN & WHITNEY, New York “ag, U.S. Pen, OF. 


General Contractors: R. P. FARNSWORTH & CO., INC., 
New Orleans 


Paving Contractor: TEXAS BITULITHIC CO., Dallas 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. + ALBANY, N.Y. BETHLEHEM, PA. 

BIRMINGHAM’ + BOSTON CHICAGO + DALLAS HOUSTON 

INDIANAPOLIS + KANSAS CITY, MO. + NEW ORLEANS + NEW YORK 
NORFOLK + RICHMOND + WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 


LONE STAR CEMENTS COVER™ 
CEMENT PRODUCERS: 18 MODERN MILLS, 38,200,000 BARRELS ANNUAL CAPACITY 
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PRECAST CONCRETE 


shows 21-percent 


saving 


on air-base buildings 


MARVIN E. WARNER, Project Manager, 
DAVID P. BILLINGTON, J.M. ASCE, Project Engineer, 


Roberts and Schaefer Company, New York, N. Y. 


3'9" 


Roof el 


|L-2nd floor el. 


3'3" | 
1'6" 1'o" 

| 
| 


FIG. 1. Two precast ele- 
ments make up frame of 
typical precast concrete 
structure for Air Force 
base at Lajes Field, in the 
Azores. Precast columns 
have projecting cantile- 
vers at each story, and < 
precast beams make con- 
nections between them. In 
photo, precast columns 
are being erected by 
crane. 


2'6" 


of footing 


kk recently became possible to make an interesting comparison between a conven- 
tional structural steel and wood design and an alternate in precast concrete for 
several buildings to be erected at an Air Force base in the Azores. The resulting 
alternate bids showed a saving of 21 percent for the precast concrete frame design. 
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FIG. 2. Typical beam connection is shown for two-element 
precast frame. Connections between column cantilevers and 
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beams are critical because 
loads. 
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6 A Precast prestressed girder 7 
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| ELEVATION OF FRAME column connection 
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tures. 


TABLE I. 


DETAIL, CONNECTION OF 
GIRDER TO COLUMN 


FIG. 3. Precast prestressed girders were used in two buildings at Lajes Field, the 
Automotive Maintenance Shop and Training Building, because of long spans re- 
quired. Girders were post-tensioned against column top, thus creating frame. In 
Section A-A note slab “band,” cast-in-place feature of all Lajes Field precast struc- 


Type or Srrucrure 


Two-story Office Bldg. 


Basic Design 


. Struct. steel 


frame with 


concr. slabs 


Two-story Training Bldg. . . . Same 

Installations Shop ...... Same 

Installations Shop ...... Same 

Two-story and high-bay 

Automotive Maint. Bidg.. . . Struct. steel 

truss with 
coner, deck 

Dispatcher’s Bldg. . ..... Wood roof on 


Supply 


concer. block 
bearing walls 


_ Same 
Ordnance Shop... « « « « Struct. steel 
frame with 

concr. slab 


34 (Vol. p. 240) 


Foor 
AREA, 
SQ FT 


26,180 
12,120 
14,300 

8,770 
22,480 


2,770 


2,720 
3,230 


Totals 


Bid prices for basic design (steel frame) and pre- 
cast concrete alternate compared 


Low Bip Price 

~ 
Basic Precast 
$340,790 $260,498 
167,375 126,579 
164,206 150,523 
141,866 93,833 
314,506 242,272 
39,565 42,188 
36,181 32,250 
38,806 36,813 
$1,243,295 $984,956 


of high earthquake and wind 


—]'g"~ 

==] = 
11 

VIEW B-B 


the 
Air Force, in the midst of an expan- 
sion program of its overseas facilities, 
authorized the design and construc- 


During the summer of 1953, 


tion of several buildings at Lajes 
Field, in the Azores. These were origi- 
nally designed as conventional struc- 
tural steel frames. The Atlantic Dis- 
trict, now the Eastern Ocean District, 
Corps of Engineers, engaged Roberts 
and Schaefer Company to prepare an 
alternate design in precast concrete, 
which would provide the same space 
and utility value as the basic design 
and would be bid on in open compe- 
tition. Table I shows the type of struc- 
ture according to its use, basic design 
material, approximate area, and actual 
low-bid price, for both the basic and 
alternate precast concrete designs. 

As shown in Table I, the basic de- 
sign generally utilized structural steel 
framing with precast concrete slabs 
forming the floor and roof decks. 
Without exception, the exterior walls 
were to be built of concrete blocks. 
All buildings were detailed using the 
conventional methods and materials 
of construction found at stateside mil- 
itary installations. 

The prime consideration in the pre- 
cast alternate design was form reuse 
and simple, practical details for con- 
nections. Generally speaking, two 
types of design were involved—pre- 
cast reinforced concrete frames and 
precast prestressed concrete frames. In 
both cases floors and roofs were pre- 
cast slabs and walls were solid 5-in. 
precast concrete slabs tilted up into 
place. 


Precast concrete frames 


For the precast design, two precast 
elements make up the rigid frames, 
as shown in Fig. 1. These are precast 
columns with projecting cantilevers at 
the floor of each story and precast 
beams which are connected between 
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Wall panels, like column bents and beams, were cast at the 
various building sites. At this typical casting bed and stock- 
piling area for precast panels (view at left), note slab being lifted 


cantilevers to make the frame. These 
connections occur roughly at the 
points of inflection of the frame mo- 
ments, and are secured by welding 
bars and casting concrete joints as 
shown in Fig. 2. 

Lajes Field lies in the mid-Atlantic 
earthquake belt and here also wind 
forces often reach hurricane propor- 
tions. Since economical erection dic- 
tated hinged column bases, all these 
lateral loads had to be taken in the 
columns and beams of each frame. 
The connections between column can- 
tilevers and beams were most critical 
and had to be designed carefully. 

The precast roof and floor-slab pan- 
els were designed as simple beams 
under their own dead load and con- 
struction live loads.: After erection, 
these panels were designed as contin- 
uous beams for roofing, topping, and 
live loads. Continuity was accom- 
plished by casting a concrete “slab 
band” above the top of the main 
framing members, as shown in Sec- 
tion AA of Fig. 3. In this manner, 
the panels acted not only as continu- 
ous beams but also as part of a com- 
posite section with the frame girders 

Wall panels, serving also as grade 
beams, were calculated to resist con- 
struction handling loads and the high 
lateral forces of wind and earthquake. 
Once in place, these panels were de- 
signed to be fully connected to the 
columns through keys and dowels by 
casting a vertical concrete joint the 
height of the walls, as seen in Fig. 4 
The hinged detail between column 
and footing is indicated in Fig. 5 
The foundations were designed av 
spread footings on undisturbed soil. 

Because of these features, even 
though every member of these build- 
ings is constructed separately, the final 
product is one fully monolithic struc- 
ture designed to resist heavy and re- 
versible loadings. 
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Precast prestressed concrete frames 

There were two special structural 
conditions in this project which could 
not be met economically by the pre- 
cast frame design. One of these was 
encountered in the Automotive Main- 
tenance Shop, where a column-free 
working space 75 ft by 200 ft, with a 
15-ft clearance, was required. For this 
condition, precast prestressed girders 
were designed as shown in Fig. 3. 
Again the possibility of high earth- 
quake and wind stresses necessitated 
a rigid connection between precast 
columns and girders. To make this 
connection, the girders were post-ten- 
sioned against the column top (Fig. 3) 
thus creating a frame. Column dow- 
els were tied into the roof “slab band” 
to give further strength to this knee 
joint. 

The design of this frame provided 
for the following sequence of con- 
struction: 

1. Girders and columns are precast 
on the ground. When the concrete in 
the girders reaches 4,000 psi, the first 
stage of prestressing is applied. Five 
of the six cables of 12 wires, each of 
0.276-in. diameter, are used in this 
stage. 

2. The columns are erected and 
braced; then the girders are erected 
and connected to the columns by pre- 
stressing Stage 2. At this point a 
minimum concrete strength of 4,500 
psi was specified to provide for high 
compressive stresses in the bottom 
flange. It is important to recognize 
the advantage of this Stage 2 pre- 
stressing, where bending caused by 
the prestressing force not only coun- 
teracts girder bending moments but 
also counteracts column moments. In 
fact, by prestressing the system as a 
frame, all forces—shears as well as 
moments—are counteracted through- 
out the entire frame including gird- 
ers, columns, and footings. This extra 


by crane. In view at right, panel is being tested at load 
equal to 1.5 live load plus 0.5 dead load. Maximum deflec- 
tion measured was 1/2 in., or 1/400th of span. 


Extension of wall bars 2 Fill with 3 750-psi pea-gravel 
8" concr. when precast units 
Calk with rs 7 are 28 days old- 


1" clearance 
Scalk with mastic 
Column 
PLAN 


FIG. 4. Detail of connection of column 
to wall is seen in plan. Wall panels, 
serving also as grade beams, were de- 
signed to be fully connected to columns 
through keys and dowels, by casting 
vertical joint full height of wall. 


Precast concrete 
sym. column 


«1'7" 


2-2" anchor bolts 


3" 


Top of footing 

23 X23 

washer 


PI 12"x 


/ Dry pack under 
q plate and fill rest 
with grout to 
top of footing 


ELEVATION 


FIG. 5. Hinged detail between column 
and footing is feature of typical column 
anchorage. Foundations were designed 
as spread footings on undisturbed soil. 


strength allows for a reduction in 
column and footing reinforcement. 

3. Again roof panels, wall panels, 
and columns are all _ connected 
through dowels and keys by cast-in- 
place joints. Under live loads the pre- 
stressed girder acts together with the 
roof panels as a composite section. Foi® 
this reason, full-load compressive 
stresses are not excessive. The full- 
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Prestressed girders, seen being erected at right, were used 
for two buildings where long spans were required—Anto- 
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FIG. 6. Prestressed girders support sec- 
ond floor of Training Building. Re- 
stricted depth for floor members de- 
termined design of second-floor girder, 
and roof girder was made similar to 
permit economical reuse of forms. 


load stress in the bottom flange at 
the center of the span is 90 psi in 
compression. 

The other place where the simple 
precast concrete design could not be 
used economically was in the Train- 
ing Building. At one end of this 
building it was required to provide 
rooms 50 by 32 ft with no interior col- 
umns—one on the first floor and one 
on the second floor. Because of the 
extremely restricted depth required 
for the floor members, it was decided 
to design a special prestressed girder 
to support the second floor. For econ- 
omy, the same forms were used in 
the construction of the roof girder. 
An elevation of this two-story frame 
is shown in Fig. 6. 

The girders were designed as modi- 
fied hollow boxes using cardboard 
tubes to form the voids. Prestressing 
was accomplished by 6 cables of 12 
wires each (of 0.276-in. diameter) in 


| \ 
10 14 
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FIG. 7. Hatched area on roof plan of Maintenance Building was loaded during 


test program. Photo shows load, in form of gravel, being applied by wheelbarrow 


to depth of 8 in. 
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motive Maintenance Shop and Training Building. At left, 
precast roof panels are being erected by wheeled crane. 


the floor girder and 5 such cables in 
the roof girder. 

Because of the high live loads on 
the second floor, the prestressing force 
required in the floor girder would 
have produced excessive concrete 
stresses at initial application, where 
the only counteracting moment would 
have been the girder dead load. There- 
fore it was necessary to prestress in 
two stages. 

The design required that only 4 
cables be stressed initially. Thereafter 
the girder could be erected and the 
floor panels placed. With this addi- 
tional counteracting dead load, it was 
possible to apply the remaining pre- 
stressing force without any overstress. 

The roof girder was also stressed 
in two stages but only for the pur- 
pose of making a knee connection to 
the column. Again as in the Automo- 
tive Maintenance Shop girders, this 
frame prestressing introduces reversed 
stresses throughout the entire system, 
giving the structure added strength. 

Fabrication of the various precast 
elements of the structures was ac- 
complished in two ways. The floor 
and roof channel slabs were cast in a 
centrally located casting yard while 
the column bents, beams, wall panels, 
and prestressed girders were cast at 
the various building sites. 

The contractor set up his central 
casting yard in a location easily ac- 
cessible to all the widely separated 
building sites. In this yard, which 
was also established as his field office, 
the contractor set up his molds for 
the floor and roof slabs, practically 
all of which were of the same di- 
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mensions, varying only in reinforcing. 
The casting beds were originally made 
up of plywood, carefully taped to give 
smooth surfaces without lap marks. 
Later, however, the forms were lined 
with copper sheets, which lengthened 
their life considerably, as well as sim- 
plifying stripping and giving more 
uniform and smooth finishes. Com- 
pressed-air jets were used for initial 
bond breaking prior to stripping. 

The central yard also had facilities 
for steam curing the panels. After ini- 
tial set of the concrete, the slabs were 
steam cured for a minimum of 24 
hours. Stripping was effected at a cyl- 
inder strength of 2000 psi, usually 
after about two days, and the panels 
were stockpiled in the casting yard 
for later transfer to the building sites. 

Molds for precast beam units were 
also set up in the central casting yard, 
since they were easily transportable 
and uniform in cross section, varying 
only in length and reinforcing. Thus 
the beams as well as the floor and 
roof panels could be cast, cured, and 
stockpiled independently of the prog- 
ress of the building in which they 
would ultimately be used. 

Column bents were cast at the site 
of the respective buildings. The forms 
were made of plywood, and in gen- 
eral the columns were formed and 
cast on their sides with the project- 
ing cantilevers lying sideways on the 
ground. The forms were so positioned 
that the columns could be stripped 
and tilted up into place with a mini- 
mum amount of horizontal travel. 

After the column bents were erected 
and braced and the precast beams 
placed, the ground floor slab was 
poured and used as a bottom form 
for the wall panels. Again, these pan- 
els were so positioned that, after 
proper curing, they could be tilted up 
into their ultimate location with 
minimum movement. 

The prestressed beams were cast at 
the building site. In the case of the 
beams for the Automotive Mainte- 
nance Building, considerable difficulty 
was experienced in placing the con- 
crete in the 5-in.-thick web because 
of crowding of the reinforcing and 
sheaths containing the wires. Corps of 
Engineers specifications prohibited the 
use of external vibrators, and the 
usual large-head vibrator would not 
pass through the web into the lower 
flange. However, by using a vibrator 
with a smaller head, good concrete was 
obtained with minimum honeyeombing. 

Prestressed heams for the Training 
Building were cast on the ground 
floor slab of that building, directly 
adjacent to their ultimate location. 

Erection of the precast units was 
facilitated by careful planning of the 
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erection sequence. The units were 
handled by cranes and erected in 
much the same way as conventional 
steel sections. Columns and bents were 
first placed in position and the bolted 
connection made at the base. After 
the columns were suitably braced, the 
beam was dropped into place, the joint 
reinforcing welded, and the joint con- 
creted. Next the precast-slab panels 
were positioned on the beams, and 
the bands connecting them to the 
beams were concreted. The contractor 
then tilted the wall sections into place, 
concreting the joints between these 
panels and the columns, thus com- 
pleting the shell of the building, ready 
for application of roofing, sash, ete. 

Prestressed girders were handled in 
a similar fashion, except that the sec- 
ond-stage prestressing was effected be- 
fore the roof slabs were placed. The 
girders received their first-stage pre- 
stressing on the ground without be- 
ing moved from their casting beds. 
After proper curing, the girders were 
hoisted to their positions on the col- 
umns, and the second stage of pre- 
stressing was applied to effect con- 
tinuity with the columns. 


Load tests carried out 


Load tests were made on some of 
the first slab panels to determine de- 
flections and safety. Applied load 
amounted to 1.5 live load plus 0.5 
dead load. The load was applied in 
increments, with deflections measured 
by an Ames dial. Under full load, 
which was left on for 24 hours, the 
maximum deflection measured was 
found to be about 1% in. or 1/400th 
of the span. Recovery was 70 percent 
after removal of the load. Some fine 
hairline tension cracks developed near 
midspan under full load, all of which 
disappeared after the load was re- 
moved. 

Compressive-strength tests on the 
concrete used for the 75-ft prestressed 
girders gave erratic results. Some of 


Typical building 
at Lajes Field in 
the Azores con- 
sists entirely of 
precast concrete 
elements—for 
frame, wall pan- 
els, floor and 
roof slabs. 


the values were below the required 
28-day strength of 5000 psi. For this 
reason, a load test was called for, and 
subsequently carried out. In Fig. 7, 
shaded areas on the roof plan of the 
building designate the location of the 
test load. Prior to testing, accurate 
readings were taken by instrument, 
on a rod which was placed in contact 
with the girder soffit at each support, 
and at the midpoint of the span. 
Gravel was placed on the roof to a 
depth of 8 in. This gave an equivalent 
superimposed load of 62 lb per sq ft, 
which amounts to 250 percent of the 
live load plus the total final dead load 
of the structure. 

The load was allowed to remain in 
place for 24 hours, after which time 
elevations were again taken. Maxi- 
mum deflections were 0.43 in. on the 
interior girder and 0.22 in. on the ex- 
terior girder. No cracks developed in 
any part of the test areas, and further 
elevation readings showed that the 
girder recovered completely after the 
test load was removed. Based on these 
tests, the building was accepted as 
structurally adequate. The project was 
completed early in 1955. 

The complete design of the precast 
concrete alternate was prepared by 
Roberts and Schaefer Company under 
Robert Zaborowski, M. ASCE, Vice 
President. Marvin E. Warner and 
David P. Billington, J. M. ASCE, co- 
authors of this article, were respec- 
tively Project Manager and Project 
Engineer. Anthony F. Muscariello was 
Site Representative for Roberts and 
Schaefer Company, and took all pho- 
tographs used in this article. Lt. Col. 
Walter P. Blum was the Area Engi- 
neer on the project, representing Col. 
Aldo H. Bagnulo, Eastern Ocean Dis- 
trict Engineer, Corps of Engineers, 
U. S. Army. The contract was 
awarded to the low bidder, Macomber 
Construction Co. of Los Angeles, 
Calif., with Forrest Newburgh, Super- 
intendent. 
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The camel matriculates 


Vedy a remarkable animal is the cam- 
el. Nature has provided him with a 
wonderfully contrived digestive system 
so that he can store up a large supply 
of water in his stomach and fat in his 
hump. Thus provisioned he can spend 
long periods in the desert, traveling 
from oasis to oasis. Of all the animals 
who serve mankind he is the least do- 
mesticated in the sense of exhibiting 
traits of companionship with man. He 
is essentially a wild animal in spite 
of his centuries of servitude. He is the 
most stupid of all animals that man 
has impressed into his service. Taken 
from his desert habitat and allowed 
to shift for himself the camel soon 
perishes. He cannot adapt himself to 
new and unaccustomed surroundings 
or modes of living. 

Many students enter college with the 
idea that there they will take one long 
drink at the fount of learning, which 
will suffice for a lifetime. Many won- 
der why the day they receive their 
diplomas is called Commencement Day 
since they feel that they have arrived 
at the end of the line instead of at the 
starting point. It is only long after, 
when they have been buffeted by an 
unsympathetic world that they realize 
the true significance of their under- 
graduate study. They discover that 
their fund of knowledge is not nearly 
so great as they had supposed, that 
graduation from a good engineering 
school does not guarantee immediate 
qualification for the larger responsibili- 
ties of the profession. Their ego suffers 
severe deflation and they fall into that 
slough of despond which lies across the 
path of all young graduate engineers. 

In spite of a strong interest in engi- 
neering, and confidence in their abili- 
ties along this line, many begin to 
doubt the wisdom of having entered 
the profession. They find carpenters, 
bricklayers, and grading foremen re- 
ceiving higher remuneration. They find 
non-graduate engineers with superior 
skills in work of a routine nature. 
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They find in many instances that the 
rewards go to aggressive spirits who 
uncomfortably and precariously conceal 
their deficiencies behind a bold front. 
At this point many become discour- 
aged and go into other work. 

Those who survive eventually dis- 
cover that they have a certain facility 
in solving the new problems with 
which they are confronted. It is then 
that a great light bursts upon them. 
Their heads had not been crammed 
with a lot of facts and miscellaneous 
knowledge. Instead they had _ been 
taught how to think. They had learned 
the engineering approach. These young 
engineers then realize that their train- 
ing is not like the long drink the camel 
takes. Rather they have acquired the 
ability to find their way around, and 
they will not have to spend a lifetime 
in the desert. 


Continuing study 


Because the young engineer finds 
himself able to think through a new 
problem, it does not follow that he has 
no need of further study. Science and 
engineering are advancing at such a 
rapid pace that no one man can hope 
to master by experience alone all the 
solutions, even in a restricted field. We 
must know what is going on in the 
world around us. To determine the 
best solution for a given problem it 
may be necessary to consult engineer- 
ing literature on the subject. 

Sometimes a combination of two or 
more methods will give the most satis- 
factory solution, or the engineer may 
find it to his advantage to improvise 
and develop his own method. If he is 
: member of a technical or professional 
association of engineers he will then 
probably want to write a paper on what 
he has discovered for the benefit of his 
confreres. In order to obtain first-hand 
up-to-date information of this sort, it 
behooves every engineer to join one or 
several national societies in his field. 
By reading and making contributions 


to current technical literature the en- 
gineer enlarges his own knowledge and 
his usefulness to society, and inci- 
dentally increases his emoluments. A 
file of ASCE Transactions extending 
back for a number of years should be 
in the office of, or available to, every 
practicing civil engineer. 


The profession advances 


In the field of structural engineering 
alone there has been such a revolution- 
ary advance since the turn of the cen- 
tury that an engineer who finished col- 
lege at that time and failed to keep 
abreast of later advances would find 
himself severely handicapped in dealing 
with modern structural problems. 
Greatest progress has been in statically 
indeterminate structures. The old 
methods of analysis were so cumber- 
some, the theory so obscure, and the 
calculations so laborious, that only ase- 
lect, restricted group of engineers even 
attempted actual design and construc- 
tion of such structures. 

Until recently, calculations for de- 
termining moments at centers and sup- 
ports of continuous beams were avoid- 
ed by the use of arbitrary moment co- 
efficients. Some building codes and ar- 
chitectural specifications carry these co- 
efficients to this very day, in spite of 
the fact that they can be grossly in 
error in many instances. An adjustment 
for variable moment of inertia or the 
effect of sidesway was not even at- 
tempted. In 1915 the slope deflection 
method for determining moments in 
continuous building frames was pub- 
lished. By writing equations in terms 
of the slopes and deflections at the vari- 
ous joints, the number of unknowns 
was reduced in many cases, and an or- 
derly procedure could be set upand the 
calculations simplified. After another 
decade the moment distribution meth- 
od was introduced. This is a method 
of successive converging approxima- 
tions in a series of cycles, and can be 
carried to any desired degree of preci- 
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sion depending on the number of cy- 
cles. Usually three or four are suffi- 
cient. 

Such terms as “conjugate beam” and 
“elastic weights” are to be found in 
the writings of the pioneers in elastic 
theory, but only in recent years have 
any of the essential principles been 
taught at the undergraduate level. Civil 
engineering literature of the past three 
decades probably includes more con- 
tributions on statically indeterminate 
structures than on all other subjects 
combined. Many beautiful and impres- 
sive structures of this type have now 
been constructed, incidentally at a con- 
siderable saving in cost. 

A generation ago the science of. soil 
mechanics was unknown; even its 
name had not yet been designated. 
While it is still far from an exact 
science because of the high degree of 
indetermination of most of the basic 
materials, great advances have been 
made and much guesswork has been 
eliminated in the design and construc- 
tion of foundations. Many pages of 
current literature are devoted to soil 
mechanics, and every large engineer- 
ing organization has its specialists to 
handle this phase of the work. 

All these advances add up to one 
thing—the engineer must stay alert 
by continucus study. He must not 
close his books forever on Cornmence- 
ment Day. 


Keep up with the profession 


During the first few years follow- 
ing graduation, while the engineer is 
finding himself before settling down 
to a well defined career, he has an 
excellent opportunity to review his 
college work. He should purchase 
books and compare them with the 
texts he used in the classroom. He 
will be surprised and enlightened by 
a different viewpoint, will develop a 
critical attitude and broaden his out- 
look. Yet he must not accept blindly 
the authority of the printed page. All 
steps leading to the development of a 
new theory should be reviewed and 
conclusions tested by the results of 
his own observation. Printed material 
is not sacrosanct; it may be fallible. 
When you have acquired the ability 
to think for yourself, and can success- 
fully defend your own conclusions, 
you are truly educated. You have be- 
come imbued with the scientific spirit 
and have found the engineering ap- 
proach to the solution of your prob- 
lems—even those of life itself. 

Fortunate indeed is the young en- 
gineer who is in or near a center of 
population where there are well de- 
veloped educational facilities. Many of 
our leading universities offer night 
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courses among which he may find in- 
struction suitable for his particular 
needs as they become evident. Then 
of course there are correspondence 
schools and the extension divisions of 
state universities. However, the young 
engineer should develop the habit of 
self-reliance early in his professional 
life. Sooner or later he will encounter 
problems for which there is no prec- 
edent and he will be entirely on his 
own. Ability to meet such challenges 
is a measure of progress, and success 
in his career will be in proportion to 
this ability. 

As the engineer rises toward the 
top executive positions, he will feel 
the need for a broadened outlook. 
Some of our leading engineering 
schools require in their regular curri- 
cula a study of such subjects as eco- 
nomics, business law, and control of 
personnel. In our highly complex so- 
ciety these subjects are becoming in- 
creasingly important, and the success- 
ful man, whether an engineer or a 
leader in some other field, must be 
informed about them, which means 
that study must be resumed as the 
need arises. 

In the pursuit of success the factor 
of opportunity may often be impor- 
tant. When opportunity does come, we 
must be prepared, otherwise it may 
pass us by. Some adventurous spirits 
make their own opportunities. 


Keep your eyes open 


Education is by no means confined 
to the lecture hall and the printed 
page. Much can and should be learned 
by observation. Never pass up an op- 
portunity to see work under construc- 
tion. It is important to know how the 
various materials of construction are 
produced, processed, and assembled in 
final position. 

When traveling, study the many 
types of construction used for bridges, 
viaducts, elevators, tanks, electrical 
catenary systems and other structures 
that pass before your gaze. You will 
be surprised at the many evidences of 
poor engineering, careless workman- 
ship, and the prevalence of rusty metal 
and deteriorated concrete. 


Be outgoing 


Do not overlook the human side 
of your education. Be an extrovert 
and meet with others having the same 
or similar interests. Confining your- 
self to books will make you an in- 
trovert and cause you to lose valauble 
professional and social contacts. Join 
a technical society as soon as you can. 
You will find the communion of in- 
terests and exchange of ideas of im- 
mense value as well as the good 


fellowship. Cultivate the friendship of 
the older men in the profession; they 
will help you over some of the pitfalls 
that lie ahead. Do not be deceived by 
the outward austerity that often 
cloaks a warm heart. The only people 
to avoid are those arrogant fellows 
who think they know _ practically 
everything. 

As an escape from worldly cares, 
there is nothing better than a hobby 
that is entirely unrelated to your work. 
A great deal could be said about this 
subject of hobbies. Those who ap- 
preciate an evening of fine music can 
find it intoxieating—and there is no 
morning-after hangover. 

As the older engineers pass from 
the scene, their places will be taken 
by those who are now students or 
recent graduates. Many of these will 
some day become executives and lead- 
ers in the profession. 

In the main, there are two kinds of 
executives—those who drive and those 
who lead. Frequently the driver is 
one who relies on the authority of his 
position rather than on his personal 
ability and participation in professional 
progress. His employees have no spirit, 
no pride in their work, little incentive 
to increase their efficiency, and they 
depend on collective action when pos- 
sible for advancement. As a final re- 
sort, they quit. 

The leader is one who maintains 
a strong and active interest in the 
profession by keeping up with and 
testing new developments. He is him- 
self an originator and exchanges ideas 
and experience with other leaders. He 
enjoys the respect of his co-workers. 
He breathes enthusiasm and _ inspires 
all who work with him by his own 
example. He encourages his sub- 
ordinates by trying out their ideas 
and assists them by recommending 
courses of study that will augment 
their usefulness and lead to their ad- 
vancement. His employees are reluc- 
tant to seek greener fields, frequently 
remaining at their posts even when it 
involves financial sacrifice. 

The business of life may be an 
onerous task or it may be an exciting 
adventure. It all depends on your at- 
titude. There is no greater joy in 
human experience than the accomplish- 
ments of the intellect—all others are 
transitory. Emerson once said that the 
greatest reward for a job well done 
was having done it. 

It should be evident that one long 
drink at the fount of learning will 
not suffice for life’s journey. The camel 
is a beast of burden because he has 
deficient brain power. A brain not 
used is little better than no brain at 
all. Why be a camel? 
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THIN ARCH DAMS favored 


I, Norway for the past fifty years 
the development of hydroelectric power 
has been a vital factor in the economy 
of the country. Dam construction, for 
special reasons, has followed a different 
path from that in most other countries. 
Norwegian dam sites are located in 
varying climates and at different eleva- 
tions ranging from sea level up to 4,000 
ft (1,200 m). Most dams are slender 
reinforced concrete structures for the 
following reasons: 

1. As the transportation of building 
materials in the mountains is expensive, 
and the yearly construction season at 
high altitudes is only five to seven 
months, the total amount of material 
that has to be transported for a dam 
must be reduced as much as possible. 

2. The water in our lakes and rivers 
is acid (pH from 5.6 to 6.7) and ex- 
ceptionally clean. Therefore the water 
seeping through joints and cracks has 
no sealing effect. 

3. In a thin dam it is easy to locate 
any subsequent leakage and to trace 
it to its source. This is considerably 
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more difficult in heavy construction 
where the water may take an untracea- 
ble course through the dam. 

Thanks to narrow valleys and good 
rock for foundations, there are a num- 
ber of excellent arch-dam sites in Nor- 
way. Our first reinforced concrete arch 
dams were built about 1930. Since that 
time many such dams have been con- 
structed (Fig. 1), up to a height of 
164 ft (50 m). At present, one 230 ft 
(70 m) high is under construction. 


Shape of dam sites 


Arch dams are used at sites where 
the length-to-height ratio of the dam 
is as much as 7:1. The usual ratio is 
3:1 or 4:1. The sites fall naturally into 
five categories: 

1. U-shaped dam sites where the 
sides of the valley serve as abutments 
for the arch for the whole height of 
the dam. 

2. U-shaped dam sites where the 
river has eroded weak material out of 
the river bottom. Normally this part 
has to be concreted first to form the 


foundation for the arch. See Fig. 2. 
In cases where there is a fault in the 
middle of the site, sheetpiling may be 
used to tighten it in special cases. 

3. U-shaped valleys which broaden 
out considerably at the top. When an 
arch dam is selected for this type of 
site, the usual procedure is to construct 
the arch in the center of the profile 
and to place, at one or both ends, 
artificial abutments connected to flat- 
slab buttress dams or earth-fill dams. 
These combination dams complicate 
construction somewhat but have proved 
satisfactory. By avoiding the long, rela- 
tively flat arch dam, a considerably 
shorter radius is required, which in 
turn permits a less heavy dam section. 
This represents the most common type 
of arch dam in Norway. The Vatnedal 
Dam, Fig. 1, is an example. 

4. The long, relatively low sites 
where multiple arch dams are em- 
ployed. Only three such dams have so 
far been constructed in Norway and 
this type is not considered in this 
article. 
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Horizontal construction joint 
Joints to be concreted 


DEVELOPED ELEVATION 


FIG. 1. Typical Norwegian concrete arch dam for U-shaped valley is Vatnedal, 98 ft (30 m) 
high. Note central arch with short constant-angle radius and side sections of flat-slab and 
buttress construction. In photo, note windowed insulating wall on downstream face, also buttress 


supports for side section in foreground. 


in Norway 


5. Canyon dam sites, which are not 
common in Norway. 


Principles of construction 


Smaller arch dams are designed 
mainly on the principle of constant 
radius, but large dams are designed 
often with a constant angle and varia- 
ble radius (Fig. 1). The cylinder for- 
mula is used for the design of the 
smaller dams. 

For larger dams, the trial-load meth- 
od usually is employed using a series 
of horizontal arch sections and only 
one vertical cantilever section. In spe- 
cial cases, three vertical sections are 
calculated. Usually the vertical section 
is not considered fixed at the base. 
Fixity at the base means that a dis- 
proportionately large part of the water 
load is assumed to be taken by the 
vertical section. In an arch dam most 
of the load ought to be taken by the 
arch, that is, the arch should be the 
primary bearer. For the Vatnedal Dam, 
Fig. 3 shows the load carried in the 
horizontal and vertical direction, when 
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Crest 


Arch dam 


FIG. 2. At sites where bottom of U-shaped val- 
ley has been eroded, section of dam to fill this 
area is poured first. 


(a) fixed at base 
(d) free at base 


Horizontal 
arch load 


FIG. 3. Loads carried by arch and cantilever 
action in Vatnedal Dam are shown for two 
conditions: (a), when vertical section is as- 
sumed fixed at base, and (b), when vertical 
section is assumed hinged at base. 


FIG. 4. Dentated contraction joints, without water stop, are poured 
in cold weather after alternate 28-ft (8.5 m) sections have reached full 
height and have attained nearly freezing temperature. 


(a), the vertical section is assumed to 
be fixed at the base, and (6), when this 
section is assumed hinged at the base. 
In certain cases a construction joint is 
formed at the base but normally the 
arch sections are concreted directly 
against the rock. Harmful cracks do 
not occur on the upstream face. 

The Norwegian Water Course and 
Electricity Board has determined that 
the allowable concrete stresses should 
not exceed about 710 psi (50 kg per 
em2), and the buckling safety factor 
should be about 8. The dam is designed 
for a temperature rise and fall, when 
empty, of about 36 deg F (20 deg C) 
at the crest and 18 deg F (10 deg C), 
at the base; and when full, for a varia- 
tion of 18 deg (10 deg C) at the crest 
and 9 deg F (5 deg C) at the base. 


As a rule, the quality of the abut- 
ment rock is good except for the center 
part which comprises the actual river 
bed, where the rock may often be of 
rather poor quality. Rock conditions 
have required occasional grouting but 
the base usually is grouted after the 
dam is completed and while the reser- 
voir is being filled. Any leakage in the 
rock can then be located, and grouting 
can be applied to stop it. 

The dams are cast in vertical sections 
having a width of about 28 ft (8.5 m). 
Between sections there is a 5-ft (1.5-m) 
dentated contraction joint which re- 
mains open until the completion of the 
construction period (Fig. 4). Each sec- 
tion is calculated to resist maximum 
wind pressure. In the case of arches of 
constant angle, there is a considerable 
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FIG. 5. This grading curve for sand is followed 
as closely as possible. Natural sand and gravel 
are used when available. 


5° 
Crest 
Cracks 


FIG. 6. Horizontal cracks may be caused by 
heat of setting when contraction joints are 
poured too rapidly or at too high an air 
temperature. 
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(b) 

Crack|L 


(c) 


FIG. 7. Norwegian experience with arch dams 
in U-shaped valleys shows three construction 
procedures to be avoided: (a) pouring a sec- 
tion without contraction joints, (b) pouring a 
section against vertical rock face, and (c) 
allowing foundation rock to project into dam. 
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overhang at the quarter points, and 
reinforced concrete columns are used 
as temporary supports for the section. 

By reducing the number of joints in 
a dam, the risk of seepage is reduced 
to a minimum. Each section is cast 
continuously from the bottom to the 
top, except where asection hasa greater 
height than about 75 ft, when the pour 
is divided with a horizontal construc- 
tion joint like that shown in Fig. 1. 
No sealing strips are used for any of 
these contraction or construction joints. 
All cast surfaces are very thoroughly 
roughened and washed before pouring 
is continued. Great care is taken to 
prevent seepage. 


Placing concrete 


The concrete mix normally employed 
has about 25 lb of cement per cu ft 
of concrete (350-400 kg per cu m). A 
minimum concrete cylinder strength of 
3,300 psi (232 kg per ecm?) after 28 
days is required. Great importance is 
attached to the correct grading of sand. 
To the extent possible, the sand curve 
shown in Fig. 5 is followed. 

Natural sand and gravel are em- 
ployed when available, but often 
crushed sand and stone must be used. 
Air entraining agent is added to the 
concrete to provide a maximum air 
volume of 3 to 4 percent. Internal vi- 
brators are used during casting. The 
sections are poured at a rate of a 12-in. 
to 20-in. (30- to 50-cm) rise per hour, 
this slow rate being necessary to avoid 
a large temperature rise during con- 
struction. 

Contraction joints are concreted at 
the rate of about 12 in. per hour. It 
is extremely important that this rate 
be not exceeded in order to avoid crack- 
ing due to the chemical heat developed 


by the setting of the concrete. Con- 
traction joints are concreted when the 
air temperature is about 32 deg F and 
after the adjoining sections have been 
cast at least three or four months. By 
this time the completed concrete has 
contracted as a result of shrinkage and 
temperature drop. If contraction joints 
are concreted at too high an air tem- 
perature, or if the pouring is done too 
rapidly, enough heat develops to cause 
horizontal cracks, as shown in Fig. 6. 

The side sections usually are cold 
enough for pouring of the contraction 
joints between them when the air tem- 
perature has dropped to 32 deg F (0 
deg C). It is important that the form- 
work be tight to prevent the concrete 
surfaces from cooling below the freez- 
ing point. Artificial heating is often 
necessary before concreting begins. 
Electricity is preferred for this heating. 

If the temperature is below freezing 
for a long time, the formwork must 
be insulated. A movable enclosure 
ought to be erected 12 to 15 ft (4 to 5 
m) above the rock surface in the con- 
traction joint in order to heat the low- 
est part of the joint. When concreting 
has begun, the setting temperature will 
normally maintain the air and side sur- 
face of the sections above the freezing 
point. As concreting proceeds the roof 
is gradually moved upwards. 

To avoid involuntary joints, concrete 
must be poured in the form at least 
three times per hour. Under these cir- 
cumstances a concrete mixer would not 
be fully employed, and consequently 
several joints are usually conereted at 
the same time. During concreting of 
the contraction joints, vibrators are 
used to work the concrete into corners 
and against the side sections. 

Temperature inside the concrete of 


Juvann Dam, constant-angle arch 160 ft high, overhangs at quarter points enough to require 
temporary support during construction by reinforced concrete columns at left. Note dentated 
edge in foreground, provided for contraction joint. A horizontal construction joint also was 


required. Neither water stops nor sealing strips are used. 
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Langli Dam, 155 ft (47 m) high, is seen (above, left) during pouring 
of main sections of arch, and (at right) completed, with water 


the contraction joints varies greatly. In 
the middle of the joint the temperature 
will be considerably higher than at the 
edges adjoining the cold sections. I 
have taken temperature readings in the 
concrete of a contraction joint of an 
arch dam 98 ft (30 m) high, poured 
while the air temperature remained be- 
low freezing by as much as 10 deg F 
(—12 deg C) (in November and De- 
cember), and found the temperature 
in the joint to be above freezing. 

In certain cases the center section of 
a dam has been concreted without con- 
traction joints but as a rule this has 
resulted in a certain amount of small 
horizontal cracking due to the large 
difference in temperature between the 
middle and the sides of the section. 
The same conditions prevail when con- 
creting against a vertical rock face. 
Slightly diagonal cracks will develop 
against the rock face on account of the 
temperature difference. Sharp changes 
in height are carefully avoided at the 
base of the dam. It is necessary to 
level out the base; otherwise experience 
has shown that diagonal cracks will 
develop as shown in Fig. 7. 

Formwork must not be removed be- 
fore the temperature in the concrete 
has fallen approximately to air temper- 
ature. This procedure will avoid tem- 
perature cracks caused when the warm 
surface of the concrete comes in con- 
tact with the colder air. Water curing 
is required for at least three weeks 
after concreting. 

Formwork is attached by means of 
bolts which at the upstream face are 
fitted with welded steel collars to re- 
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flowing over spillway. In view at left note gaps for contraction 
joints, to be poured later, and above, note windows in insulating wall. 


Constructed in flat valley, Skjerkavann Dam has ratio of length to height of 7:1. In up- 
stream view contraction joints are being poured. Note two temporary openings for river flow. 
Completed dam is seen below. > 
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duce water seepage along them. These 
bolts have proved satisfactory in the 
main sections but in contraction joints 
no bolts are permitted to pass through 
the concrete. The outer parts of the 
bolts are unscrewed when the form- 
work is removed. The holes in the 
concrete surface, about 2 in. deep, are 
then cleaned and filled with mortar. 


Permanent insulating wall 


Because of the slenderness of these 
dams, a certain amount of dampness 
will remain in the concrete as free 
water even close to the downstream 
face, no matter how compact or well 
proportioned the concrete may be. In 
the winter, with low and varying tem- 
peratures, frost damage will occur in 
the course of time. To avoid this, a 
permanent insulating wall is built to 
protect and insulate the downstream 
face against frost damage. This wall is 
normally of reinforced concrete 4 to 6 
in. (10 to 15 em) thick, placed at least 
31 in. (80 em) from the downstream 
face of the arch, as shown in the cross 
sections A-A and B-B of Fig. 1. 

The insulating wall is supported on 
the arch itself by short pillars spaced 
about 13 ft (4m) apart both vertically 
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and horizontally. Walkways erected on 
these pillars facilitate inspection and 
control. This wall has no great insulat- 
ing properties of itself; its main object 
is to provide still air on the down- 
stream side of the dam. As a result, 
the temperature of the dam itself dur- 
ing the winter normally will be above 
freezing. The lowest temperature ob- 
served behind these insulating walls 
is about 19 deg F above zero (—7 
deg C) even when the air temperature 
outside was as low as 20 deg F below 
zero (—30 deg C). The insulating wall 
is sometimes constructed of impreg- 
nated woodwork. It is fitted with win- 
dows, and in some cases facilities are 
provided for heating the air between 
the arch and the insulating wall. 

The oldest arch dams in Norway 
are now more than 25 years old, and 
no damage of consequence has been 
observed on them. However, without 
an insulating wall there is no doubt 
that frost damage would occur. This 
has been clearly shown in a number of 
small intakes where an insulating wall 
has not been considered worthwhile. 
It is not only the low temperatures 
that result in frost damage. On the 
coast where the winter temperature is 


relatively higher, frost damage occurs 
because of repeated freezing and thaw- 
ing during this season. 

Cement plaster is applied only tothe 
crest of the spillways as experience has 
shown that plaster elsewhere on the 
dam is unsatisfactory in a cold climate. 
Our experience with other types of 
waterpower construction shows that 
concrete with cement-plaster rarely is 
satisfactory. 

For the larger dams the average con- 
struction cost ranges from $45 to $55 
(U. 8.) per cu yd of concrete; for the 
smaller dams, this cost may be $55 to 
$75 (U. 8.) per cu yd, depending on 
the location of the site. 

To sum up, Norwegian arch dams 
are constructed as slender reinforced 
concrete dams. They are built with 
comparatively few construction joints, 
and such joints are dentated to stop 
seepage. The downstream face is pro- 
tected with insulating walls to avoid 
frost damage. Our experience with rein- 
forced concrete arch dams has been ex- 
cellent, and we consider these dams, 
when the site is suitable, to be superior 
to all other types both because of their 
safety factor and because of their 
statically correct force distribution. 


Bergdal Dam is seen during pouring of last section 
(at left) and after completion (below). In view at left 
note contraction joint pours, and in lower view, over- 
flow sections. 
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| HIGHWAY SIGNS 
for the Interstate System 


A. E. JOHNSON, M. ASCE 


Executive Secretary, American Association of State Highway Officials, Washington, D. C. 


Highway marking with directional signs is an art that has 
grown with the evolution of automotive travel. The concept of 
a large volume of traffic moving rapidly over great distances on 
broad, limited-access highways introduces new problems in the 
adequate marking of highways. A motorist cannot read small 
signs at high speeds. He must be warned well in advance of 
turns and intersections or dangerous congestion will occur. Since 
the new Interstate System is intended to carry traffic for long 
distances, uniformity throughout the country is highly desirable. 
Under the impetus of the National Road Program, road build- 
ing will be vastly accelerated. Now is the time to establish a _ 
workable signing system. 

The first road markings and maps in this country were crude 
but relatively effective. Those first crude efforts helped the 
pioneers scatter to the four corners of the country and create 
our great nation. From that time on, the economy and the liv- 
ing standards in the United States have been closely geared to 
transportation. The highway industry now contributes one- 
seventh of the gross national product, and the very pattern of 
living in America is based on the convenience and widespread 
use of the automobile. 

The first highway signs were such things as blazed trees, piles 
of stones, and improvised markers indicating the best places to 
ford streams. The first road maps were crude drawings showing 
the location of a trail with relation to mountain passes, unusual 
trees, stream forks, large or unusual boulders, prominent moun- 
tain peaks, and the like. Road information was obtained by 
word of mouth from the occupant of a nearby pioneer cabin, 
who would advise as to which fork of the road to take for a 
certain destination. 


Good highway signs should be 
easily read without delay. This 
one is on a Missouri State High- 
way. 


45 (Vol. p. 251) 


| 
| 
| 
} 
3 
iof 
; 
5 
: q 
ae 


The introduction of the motor ve- 
hicle in 1893 brought about a radical 
change in our travel habits and had 
an unprecedented effect on the Amer- 
ican economy and way of life. The 
phenomenal increase in the number 
of motor vehicles and in their use has 
been responsible for our great road 
building programs and, in turn, for 
the development of highway signing 
as it is today. Proper signing is essen- 
tial to make a highway functional. 

Originally a trail or road bore the 
name of a destination, a prominent 
local family, an outstanding national 
hero or statesman, or perhaps that of 
some stream or mountain pass. Later 
and up until the World War I period, 
much of the marking of routes in the 
United States was done by trail asso- 
ciations. The routes sponsored by in- 
dividual associations varied from short 
stretches of road to transcontinental 
routes. One of the best known ex- 
amples of this type of highway is the 
Lincoln Highway’ extending from 
coast to coast. 

Later, as traveling increased, the 
multiple signpost type of installation 
developed. Such an installation would 
be placed at intersections, junctions, 
and forks of roads, and would con- 
tain a multiplicity of signs, indicating 
the directions and distances to towns 
and cities along the route. With the 
increased speed and density of traffic, 
this type of direction became obsolete, 
for it was obviously impossible for a 
motorist to read and digest the needed 
information from a vehicle moving 
even at moderate speeds without stop- 
ping the traffic flow. 


Signs for high-speed traffic 


The necessity for directing traffic 
traveling at high speeds has led to a 
system of highway signing based on 
route numbering, directional arrows, 
and the name of a major or destina- 
tion city along the route. Such signs 
are used by the motorist in conjunc- 
tion with a modern road map pro- 
duced at the cost of a few cents each 


and furnished free of cost to the 
motorist mainly by the state highway 
departments and major oil companies. 

The most efficient highway mark- 
ing in the United States is generally 
on the 700,000 miles of routes unde 
the jurisdiction of the state highway 
departments, and the best signing on 
state highways is usually on the rural 
sections. Probably the greatest varia- 
tion in highway signing practice is in 
the directional arrow and in the letter 
size used on informational signs. 
Many states are lax in the adequate 
use of cardinal direction signs and of 
confirmation route markers to reas- 
sure the driver that he has taken the 
right road after he has passed through 
an intersection or left an urban area. 

It is mostly in urban areas, where 
highway traffic is directed over con- 
ventional surface street systems, and 
where many turns and indirection are 
involved, that current signing leaves 
much to be desired. Signs must be 
large enough to be legible, located 
where they will not be obstructed by 
parked vehicles, frequent enough to 
give assurance to a stranger, and 
placed far enough in advance to pre- 


Advance notice of in- 
tersections is impor- 
tant in avoiding con- 
gestion. Shape of sign 
(note standard U. S. 
shield) is helpful to 
driver in quickly de- 
termining route. 


pare the driver to turn at the proper 
location. 

Highway signing as we know it 
today in the United States has evolved 
over a forty-year period. Personal 
ideas, individual preferences, local ex- 
perience, and the general application 
of some limited scientific data have 
all had their part in the final product. 
Shapes and colors that are in general 
use have been developed over the span 
of two-score years. 

The first transcontinental automo- 
bile trip in 1903, and the first trans- 
continental motor-truck trip in 1911, 
focused attention on the need for a 
simplified and efficient method of 
marking routes. Immediately after 
World War I, this country experienced 
an unprecedented road development 
program. It was during this period that 
the first comprehensive federal-aid 
highway program started. New meth- 
ods, new equipment, and new mate- 
rials were being developed for road 
building. It became apparent that a 
simplified route marking system was 
an absolute necessity for an extensive 
highway network such as was then 
being created. 


i 
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Route number method developed 


In 1918, Wisconsin first developed 
the distinctive route marker and num- 
ber method of designating highways 
and directing travel over them. In 
1922, the Mississippi Valley Associa- 
tion of State Highway Officials rec- 
ognized the need for uniform signing 
and took the first steps toward estab- 
lishing distinctive signs by adopting 
the round sign for rail crossings, the 
octagonal for stop, the diamond sign 
for caution, and the rectangular for 
informational. It recommended that 
all signs be 2 ft across, since the then 
current manufacturing processes lim- 
ited products to that maximum di- 
mension. The adoption of the round 
sign however had some precedent, as 
it had previously been used by several 
states to mark rail-highway crossings. 

In 1924, the American Association 
of State Highway Officials recom- 
mended uniform sign practice based 
to a large extent on the action at the 
Mississippi Valley Conference but 
added distinguishing colors for lumi- 
nous signs, such as yellow for caution, 
red for stop, and green for safety. 


It was some years before the reflector- 
ized sign came into extensive use, 
awaiting the development of economi- 
cal and efficient reflector buttons and 
reflective sheeting. 

Non-luminous sign colors, as rec- 
ommended in 1924, were confined to 
yellow, black, and white. All this in- 
formation was contained in the report 
of the AASHO Committee on Traffic 
Control and Safety Devices. The re- 
port also indicated the need for mark- 
ing the best and most direct major 
arterial routes connecting population 
centers and extending through two or 
more states, in the direction of the 
major travel desire, with a distinctive 
route marker and a single route num- 
ber for each continuous route for the 
convenience of the motoring public. 

In 1925, as a result of the action of 
AASHO in 1924, a committee was 
appointed to work on the problem of 
selecting and marking such routes. 
This committee was made up of 21 
members from the state highway de- 
partments and 3 from the Bureau of 
Public Roads. The committee reported 
in October 1926, and in November 
1926 the AASHO took steps to estab- 


Secondary roads 
should be clearly indi- 
cated as is this farm 
road in Texas. 


lish the U. S. numbered system, in- 
dicated by its distinguishing shield, 
now so familiar to all. The system at 
the time of its creation consisted of 
96,626 miles. 

This system now comprises 160,000 
of the some 235,000 miles of the Fed- 
eral Aid Primary Highway System in 
the several states. The U.S. numbered 
system is administered by the Exec- 
utive ‘Committee of AASHO follow- 
ing recommendations by its Route 
Numbering Subcommittee. The sev- 
eral states abide by the decisions of 
the Executive Committee in establish- 
ing routes, assigning numbers, and 
altering routings solely on the basis 
of agreement between their highway 
departments and the committee. 


Manual for uniform signs 


In 1927, the first Uniform Manual 
for highway signs was developed by 
the AASHO, and this forms the gen- 
eral basis for the recommended sign- 
ing practice in this country. Soon 
after, the National Conference on 
Street and Highway Safety also pub- 
lished a recommended procedure. 
Since obviously there could not be 
two standard practices for highway 
signing, a Joint Committee of the two 
authorities was established in 1931. In 
1942, when this Joint Committee was 
expanded into its present form, another 
interested and expert group was in- 
cluded, the Institute of Traffic Engi- 
neers. The Joint Committee, consisting 
of 7 members from each of the three 
organizations, with a Bureau of Public 
Roads employee as its secretary, is 
responsible for developing the Manual 
of Uniform Traffic Control Devices 
for Streets and Highways and referring 
it to the three organizations for ap- 
proval. The Manual is then published 
by the Bureau’ of Public Roads, De- 
partment of Commerce. 

The first printing of the Manual was 
in 1935, and subsequent editions ap- 
peared in 1937, 1939, and 1942—the 
war emergency edition. The current 
edition was issued in August 1948 and 
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the supplement in 1954. This Manual 
covers uniform definitions, signs, sizes, 
shapes, colors, and installation of high- 
way signs, as well as recommended 
practice for other traffic control devices 
and highway striping. 

In 1944, action was taken at the 
federal level to encourage nationwide 
uniformity in highway signing. The 
Federal Aid Act of 1944 recognized 
the need for uniform practice and au- 
thorized the Bureau of Public Roads 
to require uniform signs and traffic 
control devices on federal-aid projects 
to comply with the Manual. At pres- 
ent there is substantial compliance 
with the recommendations of the Man- 
ual in the several states, but in some 
areas considerable more personal and 
local preferences are followed than can 
be justified. 

Although much remains to be done 
in obtaining the desired degree of uni- 
formity, foreign visitors have little 
difficulty in taking a road map in 
hand, getting behind the wheel of an 
automobile, and driving from coast to 
coast. There cannot be too much 
wrong with the efficiency or utility of 
current signing practice. 

All the states have developed a 
distinctive marker to indicate their 
state highway routes, and the familiar 
shield is used to mark the U.S. routes, 
which are state highways. Complete 
uniformity is not even found in the 
size and shape of the U.S. Route 
shield used by the several states. Prac- 
tice, however, has been generally uni- 
form for the basic signs. A round 
sign with a yellow background is 
recognized as the mark of a rail-high- 
way crossing; a diamond-shaped sign 
with a yellow background is indica- 
tive of warning or caution; a small 
rectanguar sign with a yellow back- 
ground is recognized as indicating the 
advised safe speed on a curve. A white 
rectangular or square sign is recog- 
nized as informational or guide, and 
the last distinguishing shape to be 
added is the equilateral triangle with 
the point down and a yellow back- 
ground, indicating that right-of-way 
should be given to traffic on a pref- 
erence route. The public has learned 
to associate the outline of a road sign 
with its function. 

Just as a distinctive sign practice 
has been developed in the United 
States and spread over a great part of 
North America and parts of South 
and Central America, so another sign 
practice has been developed in Europe 
and much of the colonial world, pro- 
viding a substantial degree of uni- 
formity in those areas. The two sys- 

tems have little in common, but since 
few motorists travel between these two 
geographical areas the need for a uni- 
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form sign practice is not critical at 
this time. 

The American system depends 
largely on route numbers and short 
word messages, and is based on the 
original actions of the AASHO in 
1922 and 1924. The European system 
is better suited to a polyglot world, 
and utilizes universal sign-language 
symbols. Routes are indicated by des- 
ignation instead of by number. In sign 
shape and color, there is also little 
agreement between the two systems. 


Need for uniformity emphasized 


The establishment and construction 
of the 41,000-mile Interstate System 
of nationwide superhighways empha- 
sizes the need for uniformity in sign 
practice to an extent never before 
called for. These routes, joining prac- 
tically all the cities of over 50,000 
population, and all the main interna- 
tional routes in North America, are 
currently carrying some 16 percent of 
the nation’s motor traffic. With the 
design standards proposed for this sys- 
tem, an average full day’s drive will 
amount to some 600 miles and take 
the motorist through two or more 
states. Long-distance motor trips will 
increase. At present many hesitate to 
take a long motor trip because of 
traffic congestion, the risk of accidents, 
and the large mileage of obsolete main 
highways where driving is a strain. 
With the building of the Interstate 
network to the proposed design stand- 
ards, new traffic will be generated 
and current traffic attracted from 
less desirable routes with the result 
that this network, comprising 114 per- 
cent of the nation’s 3.4 million miles 
of public roads and streets, will carry 
from 20 to 25 percent of all its motor 
travel. 

Present engineering studies indicate 
that, in order to accommodate the 
necessary geometrics and acquire the 
necessary rights-of-way at a reasonable 
price, 75 percent of the 41,000 miles 
will be on new location. This would 
mean that 25 percent of the system 
would be over routes currently 
marked by the U.S. Route shield. 
Thus 75 percent will have new route 
marker signs. It is the opinion of the 
Executive Committee of AASHO 
that a new and distinctive marker 
should be developed to designate the 
Interstate System for the convenience 
of the motorist using these safe and 
efficient transcontinental routes. 

All the state highway departments 
have been asked to submit suggested 
marker designs for the Interstate Sys- 
tem, and it is expected that the Route 
Numbering Subcommittee will make 
a selection by midsummer. Suggested 
designs are already being submitted, 


the most prominent being a broad 
stemmed “I” with a route number in 
the center, an outline of the United 
States carrying a route number, and 
a shield of some sort carrying a route 
number. Several designs have been 
submitted in three colors—red, white, 
and blue. Some of the suggestions 
would mark the Interstate routes by 
number, some by letters of the alpha- 
bet, and some by a combination of 
the two. 

The present Manual contains those 
signs that are needed for marking 
conventional city streets, rural 
primary, and rural secondary high- 
ways. The 1,900 miles of toll turnpikes 
currently in operation, and_ the 
several controlled-access expressways 
constructed and operated by state 
highway departments, have demon- 
strated the need for a new concept in 
signing divided-roadway, controlled- 
access expressways, and these modern 
facilities are the laboratories or prov- 
ing grounds that are supplying the 
research information needed for 
proper signing in line with the pecu- 
liar needs of the modern freeway. 
The modern freeway is designed for 
and dedicated to the moving of long- 
haul express travel between traffic- 
generating urban centers and between 
highway systems. It is dedicated to 
the fast and safe movement of groups 
of vehicles instead of to the movement 
of individual vehicles and service to 
adjacent property. By reason of the 
proposed design standards, there will 
be a minimum need for caution and 
warning signs, and no need for stop 
signs and railroad crossing signs on 
the Interstate System trafficways. The 
need is for directional, informational, 
and service signs. It will also be nec- 
essary in many instances to repeat 
such signs to be sure the motorist is 
properly informed. 

Because of the effect on the motor- 
ist of driving long distances at high 
speed in high traffic densities, signs 
giving directions and information will 
have to be properly placed, legible at 
great distances, and instantly under- 
stood by all motor-vehicle operators. 

To make highway facilities safer, 
geometric layouts, especially at inter- 
changes, sometimes get very compli- 
cated. Directions for turning must be 
easily read and interpreted without 
causing confusion or delay in the 
traffic flow. Drivers musu be told in 
advance of exit points, and must know 
on which side of the road the exit 
point occurs so that they will not be 
in the wrong lane for making the 
turn, as considerable extra travel may 
be involved if the turn is missed. All 
the needed signs cannot be placed on 
posts along the sides of the through- 
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way; some must be supported on over- 
head structures. There is need for an 
economical, mass-produced structure 
to support overhead signs. Many pres- 
ent overhead sign installations have 
been custom designed and constructed 
and are entirely too costly for the 
many applications that will be needed 
on the 41,000-mile Interstate System. 


AASHO Committee to report 


The AASHO has assigned the 
working out of all recommended ex- 
pressway signing for the Interstate 
System, except for the distinctive 
route marker, to its Committee on 
Traffic. The group is studying signing 
practice on existing toll turnpikes and 
expressway facilities operated by the 
state highway departments, and is also 
working closely with the Joint Com- 
mittee on Uniform Traffic Control 
Devices. It is expected that both the 
Route Numbering Subcommittee and 
the ‘Traffic Committee will make their 
recommendations to the Executive 
Committee of the AASHO about July 
1. Subject to approval and acceptance 
by the Executive Committee, the rec- 
ommended comprehensive signing 
practice for controlled-access express- 
ways will then be formally submitted 
to the Joint Committee for considera- 
tion and inclusion in the Standard 
Manual. 

Recommendations will include stand- 
ard overhead sign structures, signs that 
should be illuminated, letter size and 
shape, the proper use of lower and up- 
per case letters, locations, colors, and 
sizes of. signs. It is highly probable 
that several types of signs recommended 
by the Traffic Committee will be man- 
ufactured and installed under the aus- 
pices of the Bureau of Public Roads 
and the AASHO in various sections of 
the country and observed under vari- 
ous weather and light conditions before 
they are finally adopted. It is expected 
that a uniform Interstate signing prac- 
tice will be in effect and use by late 
fall of this year. 

It has been the recommendation of 
the AASHO Executive Committee that 
no state highway departments should 
install the signing adopted for the In- 
terstate system on any section of the 
proposed system until a section between 
major control points on the system is 
completed to the proposed design stand- 
ards and ready for traffic. This is so 
that the traveling public will associate 
the marking with the type of facility 
comprising the Interstate network. 

It is definitely recommended that no 
state should install the distinctive Inter- 
state route marker along a present 
route connecting Interstate control 
points with the idea of later transfer- 
ring such a marker to a new Interstate 
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expressway, as it would be extremely 
difficult, once a marker were erected, to 
move it to the new route. There would 
certainly be strong public and political 
reaction on the part of those using and 
owning commercial properties on the 
old route when they found the sign 
missing. 

It appears that at least 75 percent of 
the 41,000 miles will carry the distine- 
tive Interstate route marker on new lo- 
cation, and that the 25 percent of this 
mileage to be constructed on existing 
locations will be dually marked, that is, 
carrying the present route marking, 
whether state or U. S. shield, together 
with the new distinctive Interstate 
marker. 

Through the United Nations an ef- 
fort has been initiated to make high- 
way marking uniform throughout the 
world, but as stated previously there 
seems little need for this development 
at present. Eventually, it probably will 
be accomplished, although not in the 
immediate future. 

The Interstate System is focusing at- 
tention on the need for improvement 
in highway signing as no other devel- 
opment has in recent times. With three- 
fourths of the world’s automobiles in 
the United States, giving this nation 
more experience in motor transporta- 
tion than other countries, and with the 
construction of this 41,000-mile net- 
work pushing the United States still 
further ahead in the operation of mod- 
ern highways, the work now being un- 
dertaken in developing highway sign- 
ing practice may have a profound in- 
fluence on world-wide highway signs 
and signals at such time as they may 
be standardized for global application. 


Work of UN group 


In 1949, the United Nations Confer- 
ence on Road and Motor Transport 
initiated the development of a uniform 
world-wide scheme of highway signs. 
In 1950, a small group of experts in 
this field, representing six regions of 
the world, was named to propose steps 
to be taken towards uniform signing 
practice. This group met and consid- 
ered the American and European pat- 
terns. The United States worked with 
this group, and is still interested in the 
overall objective, but in 1953 declined 
to sign or ratify the protocol on a uni- 
form system for world-wide application. 
The two major reasons for the action 
of the United States are as follows: 

First, all signing for traffic in the 
United States is the responsibility and 
prerogative of the various political sub- 
divisions, and substantial uniformity of 
practice has been voluntarily achieved 
through the agency of the Bureau of 
Public Roads and the Manual on Uni- 
form Traffic Control Devices for 


Streets and Highways. There is no sin- 
gle agency in the United States author- 
ized to commit the nation to uniform 
signing practice. 

Second, rapid changes are taking 
place in the United States in the un- 
precedented use of motor vehicles. Be- 
cause of these changes, highway signing 
and marking must be subject to de- 
velopment and improvement, and the 
needed flexibility in this area would be 
impaired by adherence to any interna- 
tional code. 

It seems that the action of the United 
States in not ratifying any world-wide 
signing practice has been sound, since 
the building of the Interstate network 
has pointed up the need for developing 
a new concept in highway signing. This 
need has developed within a relatively 
short time. 

Although it has been the traditional 
philosophy in the United States that 
local units of government have the 
right to put signs and markers on the 
highways to direct the traffic passing 
through their jurisdictions, a mobile 
motoring public will create public opin- 
ion that will force more uniformity 
than has previously existed, especially 
on major arterial routes and on the 
Interstate system. If the states do not 
develop and adhere to a uniform prac- 
tice in highway signing, and in enact- 
ing, interpreting and enforcing rules of 
the road, national control over signs 
and rules may result. With a nation 
on wheels, a sign must mean the same 
thing in every locality, and the rules of 
the road must have the same meaning 
and the same enforcement from coast 
to coast. The public welfare justifies 
such uniformity. 


Courtesy “‘New York Motorist,"” March 1957 
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The Engineer through the Ages 


Master builders of Mesopotamia 


J. KIP FINCH, M, ASCE bean Emeritus and Renwick Professor of Civil Engineering, Columbia University, New York, N. Y. 


hile ancient Egypt 
is generally 
thought of as the 
cradle of civiliza- 
tion, the engineer’s 
early prototype, 
the master build- 
er, was also tak- 
ing part in what was perhaps an 
equally early rise from barbarism in 
the lands at the north end of the Per- 
sian Gulf. More or less encircling the 
northern edge of the huge desert pen- 
insula of Arabia, a high and mountain- 
ous plateau formed what Breasted calls 
the “Fertile Crescent,” a grassland 
area diagonally across which the Tigris 
and Euphrates cut their channels to 
emerge in a great flood plain as they 
empty into the Persian Gulf. 

Here as in Egypt, early men found a 
prodigiously fertile soil, and over five 
thousand years ago were reclaiming 
marshes around the mouths of the two 
rivers and beginning to build settle- 
ments of low mud-brick houses much 
as the Egyptians -were doing in the 
great delta of the Nile. Here the wheel 
appeared for the first time, for these 
agricultural people were not only grain 
growers but also herders owning cattle, 
sheep and goats as well as donkeys that 
pulled wheeled carts. But these pioneers 
of civilization did not possess the build- 
ing stone which enabled Egypt to erect 
structures that still endure. They built 
with sun-dried brick, and their works 
had little permanence. Older structures 
were frequently leveled off to provide a 
base for later work, and until excavated 
were hidden in the formless mounds 
that marked the location of their towns. 

Another difference was that their land 
was not isolated as was the Valley of 
the Nile by the great deserts on its 
borders. Mesopotamia was open to at- 


Initial letter reproduces cuneiform for 
builder, batu (above), and building, 
bitu (below), as used in famous Code 
of Hammurapi as early as 2000 B.C. 
These symbols are supposed to have 
been derived from building plans. 
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tack from the north, east, and west, and 
its history became a confused record 
of wave after wave of invasions by 
neighboring peoples. Such attacks usual- 
ly ended with the attackers adopting a 
settled way of life, only in turn to fall 
prey to a new wave of invaders. 

After the earlier development in the 
lower Plain of Shinar which became 
Babylonia, the center of interest shifts 
northward to Assur, a highland area 
with many fertile valleys running into 
the northern mountains, where small 
towns and cities developed and where 
there were occasional outcroppings of 
stone. The Assyrians established a great 
military empire for they faced other 
tribes to the west and north—the Hit- 
tites, Syrians, Phoenicians and others. 
The history of this rather late second 
chapter in the story of Mesopotamia 
lasted but a scant 150 years (750-612 
B.C.). A third major period, that of the 
Chaldean Empire, was even shorter 
(about 612 to 539 B.C.) but was 
marked by the rebuilding of Babylon 
as the city of Biblical times. 

This involved history plus the perish- 
able nature of most of the works un- 
dertaken by these early peoples resulted 
in a long neglect of their history and ac- 
complishments. Even when Xenophon 
and his ten thousand Greeks passed 
through about 44 B.C., Nineveh, the 
great city of Assyria, was a vast heap of 
rubbish. Only with the turn of the last 
century (1900) was the “scanty wreck- 
age of the ages” unearthed in Babylon. 
We hear of the extensive drainage and 
irrigation works in this land but such 
works demand constant maintenance 
and apparently little remains today 
from which a connected story can be 
written. 

Sach of the three major periods in 
the history of this Land of the Two 
Rivers witnessed important advances in 
man’s technical progress. We know little 
of the men who made these advances. 
As in Egypt, the initiative in such 
matters wasin the hands of the govern- 
ing group. The techniques involved 
were, after all, relatively simple, easily 
understandable, almost obvious, and the 


fundamental requirement was the abil- 
ity to organize and direct hand labor 
rather than the involved procedures, 
highly technical tools, and special skills 
of today. Our major source of informa- 
tion.is the multitude of records in the 
form of clay tablets which have been 
found and deciphered and which in 
cuneiform writing give us an insight 
into the life of these early days. 


Hammurapi, King and Director 
of Engineering Works 


The letters of Hammurapi, about 
2000 B.C., reveal a busy governmental 
and engineering administrator actively 
directing the business of his office. He 
wastes no words in instructing his offi- 
cials: 

“To Sid-Indinnam, Hammurapi 
speaks as follows: Gather the men who 
have fields along the Damanum Canal 
to clear out the Damanum Canal. With- 
in this month, let them complete the 
digging of the Damanum Canal.” 

The local officials undoubtedly had 
not only competent foremen to super- 
vise actual operations but also techni- 
cians available for such work as re- 
quired their aid. In the same period, 
2000 B.C., clay tablets record land sur- 
veys in which areas were divided into 
rectangles and triangles. 

An angle measuring instrument, the 
astrolabe, had been devised. This in- 
strument, unknown to the Egyptians, 
consisted of a graduated circle and a 
sighting arm. Ii was purely an astronom- 
ical instrument and long remained such, 
for surveying was destined to be purely 
“right-angle surveying” until quite mod- 
ern times.. Nevertheless we still retain 
in our angle and time measurements 
the 60-unit principle which character- 
ized the ancient Mesopotamian numeri- 
cal system. 

The so-called Code of Hammurapi 
has also been described as the first 
building code. This famous legal docu- 
ment provides severe penalties for those 
who permit poor construction. It also 
conveys some hint of the crowded and 
difficult conditions in the ancient mound 
cities. It was here, in a land where 
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Relief, from Merckel, seems 
to prove that Assyrians 
were familiar with pulley 
and also with trowel. They 
did not, however, combine 
pulleys to produce a me- 
chanical advantage as the 
Greeks did. 


Surveyor of 2400 B.C. recorded on a 
clay tablet the measurements and sta- 
tistics for eleven fields. This cuneiform 
tablet, in unusual round form, from 
reign of Bur-sin, King of Ur, is now in 
British Museum. 


timber was scarce and no stone avail- 
able, that one of the most important 
and fundamental structural forms ap- 
peared for the first time—the true arch. 
This true arch with its wedge-like ring 
stones is in contrast to the corbelled 
and cantilevered false arch, which con- 
sists of progressively overhanging hori- 
zontal blocks. 

The true arch was known and used 
at least as early as 3000 B.C. in modest 
spans of 3 to 5 ft as a covering for 
drainage channels, which together with 
vertical risers, served to carry off the 
rain water of the mound city or town 
and also may have served as an early 
sewerage device. Both the Egyptians 
and the later Greeks knew the arch 
but with them it never became the im- 
portant structural feature it became in 
Roman times. It is surmised that the 
Romans were introduced to the arch 
by the Etruscans who preceded them 
on the Italian Peninsula and are sup- 
posed to have brought this structural 
form with them in an early migration 
from eastern lands. 

With Hammurapi’s death the early 
Babylonian Empire declined, while As- 


Engineering order of 2000 B.C. is from 
well known ruler, Hammurapi, to his 
governor, Sin-idinnam, who was in 
charge of work on canals in vicinity of 
Lagash. This clay tablet is in British 
Museum. 


Military engineering made great progress during 
conquests of warlike Assyrians. Attack on a fortified 
city, using six-wheel battering ram with tower, is 
shown on relief of 885-860 B.C., from palace of Ashur 
nasir pal at Nimrud, now in British Museum. 


syria, which emphasized the arts of war 
and conquest, began to take over. This 
rise of the Assyrians marked the birth 
of military engineering, which can be 
said to have begun under Tiglathpile- 
ser I, who came into power about 1100 
B.C. After numerous setbacks and new 
conquests, the Assyrians brought this 
type of engineering to a peak of de- 
velopment about 745 B.C. under the 
fourth ruler of the same name, Tig- 
lathpileser IV. Finally, in 670 B.C., 
even the ancient capitol of Egypt, Mem- 
phis, fell before Assyrian armies which 
had developed methods and techniques 
of warfare that were to prevail for 
centuries—until the advent of gun- 
powder in the late Middle Ages. Forti- 
fied towns, with walls, towers and 
moats, grew up. Fully developed bat- 
tering rams, even light armored wag- 
ons, the prototype of the tanks of World 
War I, were employed, and pontoon 
bridges of inflated skins were used in 
crossing streams. The Assyrian archers, 
spearmen, shield bearers, horsemen and 
chariots became the scourge of the East, 
putting down rebellion with the utmost 
cruelty and disregard of human life. 

It seems clear that the transportation 
needs of such an empire could not have 
been supplied, as they were in Egypt 
and Babylonia, solely by rivers or even 
canals. The extension of Assyria’s in- 
fluence and the consolidation of its vast 
conquests undoubtedly required the es- 
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Colossal winged bull is transported on sled by means of rollers. Note blocking 
under statue, also lever, carts loaded with rope, and forked sticks used to brace 


statue. From Layard, 


tablishment of military roads with for- 
tified stations and relays for communi- 
cation, such as were used in Roman 
times. Therefore the Assyrians were 
probably the first road builders. As is 
the case with their drainage and irri- 
gation works, the character and details 
of such works are unknown. It would 
doubtless be unreasonable to assume 
that any extensive grading or surfacing 
was undertaken. 

It is in Assyrian history also that we 
find the first extensive use of iron. The 
Stone Age overlapped the early Age of 
Metal and even the practical use of the 
commoner metals—copper, bronze, lead 
and iron—was almost entirely confined 
to tools and weapons until the advent 
of the true Age of Iron in eighteenth 
century Britain. In any event, the 
Assyrian forces were the first large 
armies equipped with weapons of iron. 
A single arsenal room of Sargon’s pal- 
ace was found to contain 200 tons of 
such weapons. There is no indication 
that the Assyrians smelted this metal; 
they appear to have secured it from 
their western neighbors, the Hittites. 
The thirteen bronze bands about a foot 
wide and 8 ft long, from the doors of the 
palace of Shalmaneser III, in engraved 
and hammered relief, are also a re- 
markable example of early metal work. 

While Babylon is sometimes referred 
to as the City of Brick, Nineveh, the 
Assyrian center, is spoken of as the 
City of Stone. As a matter of fact, 
brick was an important and common 
building material throughout all early 
times as it is today. But stone was 
available to the northern cities, and 
large slabs of alabaster in particular 
were used for special buildings. The col- 
orful pioneer archaeologist in this area, 
Layard, over a century ago uncovered 
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“Discoveries in Nineveh and Babylon,” 


page 112. 


interesting reliefs which show the trans- 
portation of sculptured blocks by meth- 
ods similar to those used in ancient 
Egypt, plus the effective use of rollers. 
But the largest of these blocks probably 
did not exceed 40 or 50 tons, far less 
than the weight of those handled by 
the Egyptian master builders. 


Sennacherib and the first 
public water supply 


To the civil engineer one of the most 
interesting works of Assyrian times is 
the Aqueduct of Jerwan of 691 B.C. 
Although built both for irrigation and 
for domestic use, it is regarded as the 
first notable example of a public water 
supply. In earlier days canals and ditch- 
es served not only for irrigation (and 
in Mesopotamia at least, for transpor- 
tation also) but were the principal 
sources of public water supply. Then 
under King Sennacherib an aqueduct 
was built which carried—instead of the 
usual turbid canal water—cool, clear 
mountain water from the hills of Mount 
Tas to Nineveh. A rock carving near 
the headworks records: 

“To the great Gods the King prayed 
and they heard his prayer; they directed 
the work of his hands. By gates and a 
tunnel the sluices opened of themselves 
and permitted the rich water to flow 
down; it needed not the strength of 
the sluice people to open itself. Ac- 
cording to the wishes of the God’s 
heart, he had dug the water, carried it 
from the stream, and directed its force. 
The Gods who aided in the work were 
rewarded with great sacrifices; the men 
who dug it were clothed in colored 
garments and granted rings and brace- 
lets of gold.” 

Careful studies have fortunately been 
made of this great work, showing a 
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truly remarkable series of structures 
and at the same time throwing an in- 
teresting light on the civic works un- 
dertaken by Sennacherib. He seems 
to have been a progressive municipal 
engineering director and to have had a 
genuine interest in such improvements, 
an interest which may have been stimu- 
lated by the revolutionary town plan- 
ning evident in the work of his father 
Sargon II at Khorsabad, north of Ni- 
neveh and on the line of this water 
supply. Some 30 miles long, this sys- 
tem added to the King’s earlier con- 
structions, indicating, it might be noted, 
that the problem of seeking additional 
water supplies to meet population 
growth and increased use has presented 
a challenge to ancient as well as to 
modern municipal engineers. 

The outstanding feature on the line 
was an elevated cut-stone structure 
which carried the open canal over a 
small stream. This is “a type of struc- 
ture which nowhere else survives from 
pre-Roman times.” It provided a chan- 
nel over 50 ft wide and probably 5 ft 
deep, dimensions which dwarf the nar- 
row specus or channel of the Roman 
aqueducts of which it is the prototype. 
This structure, some 920 ft long, was di- 
vided into 14 bays by buttresses about 
50 ft on centers. It had a maximum 
height of about 30 ft and was carried 
over the stream on five spans, each 
about 8 ft long and 16 ft high. Round 
cut-waters were provided on both up- 
stream and downstream ends of piers. 

It is to be noted that, even in this 
rather late structure, the high, pointed 
arches were still false or corbeled. The 
cut stones were apparently much of a 
size (20 by 20 in.) and were laid in 
parallel lines with no “headers” in evi- 
dence. Although “headers” are found 
in Sargon’s palace at Khorsabad, it 
seems clear that in both Egyptian and 
Assyrian brick and stone work these 
“wall binders” marked the rare excep- 
tion rather than standard practice as 
followed by the Greeks. The mortar 
used was lime and it is said by modern 
excavators that it was “not as yet fully 
carbonized” where used in the form of 
lime-sand-limestone concrete 16 in. thick 
under the channel paving. 


Nebuchadnezzar, rebuilder of 
Babylon 


The final or third chapter in the 
story of this ancient land witnessed the 
rebirth of Babylonia under the Chal- 
dean Empire. The Chaldeans, originally 
a Semitic tribe of desert nomads, re- 
built Babylon after Sennecherib had 
completely destroyed the ancient city 
of Hammurapi—having lost patience 
after its repeated attempts at revolt. 
Modern excavations have failed to un- 
cover any remains of the older city, 
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and it is the Babylon of this later 
period that is usually referred to. 

The noted Greek historian Herodotus 
visited and was deeply impressed by the 
vast and gorgeous palaces and other 
features of this new city which had 
been reborn over a century before un- 
der Nebuchadnezzar of Biblical fame. 
Nebuchadnezzar’s structures surpassed 
in splendor the great buildings of earlier 
days, and Herodotus was also deeply 
impressed by Babylon’s fortified walls 
and other marvels. Most of its struc- 
tures belong more properly to the do- 
main of art and architecture than to 
engineering. Among them were the still 
mysterious Hanging Gardens which the 
Greeks numbered among the Seven 
Wonders of the World. Today little re- 
mains of these famous terrace gardens, 
and their supposed ruins are said to be 
rather unimpressive and disappointirig. 
Yet in spite of these structural mar- 
vels and some advances made by Chal- 
dean astronomers and astrologers, the 
kingdom founded by Nebuchadnezzar 
proved to be a short-lived episode in 
history, lasting only some 70-odd years 
(621-539 B.C.). Other, more active 
and progressive peoples soon took up 
the burden of leadership. 


In summary 


We can only regret that the names 
and personalities of those who were 
directly concerned with the carrying 
out of the constructions of Hammurapi, 
Sennacherib, and other rulers, and of 
those who invented the devices used in 
those early days, have not come down 
to us. Still hidden in the ruins of this 
ancient world are no doubt interesting 
reminders of the early workers in our 
profession who pioneered in develop- 
ing not only the arts of war but also 
the essentials of a settled, civilized, ur- 
ban way of life. One has the feeling 
that in Mesopotamia the impact of en- 
gineering on an entire people was far 
greater than in ancient Egypt. It would 
appear that a far larger segment of the 
people—the merchants and_ business 
men at least—enjoyed the civilizing re- 
sults of the activities of the early mas- 
ter builders. 

It is always difficult, even in modern 
times, to attribute an invention or a 
notable technical advance to any one 
man. Many others may have played a 
part in preparing the way. Mesopotamia 
unquestionably added a number of 
notable rungs to the ladder of engineer- 
ing progress. In civil engineering there 
were the arch, the first great public 
water supply, and probably the first 
road building; in military engineering, 
the fortress, the battering ram, the first 
extensive use of iron (for weapons) 
and the development of planned mili- 
tary tactics; and in mechanical engi- 
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Sennacherib’s Aqueduct of Jerwan, built in 691 B.C., brought clear mountain water 
to Nineveh, probably first really adequate municipal water supply. No other struc- 
ture of this type survives from pre-Roman times. Note uniform size and uniform 
placing of great stone blocks in this structure which provided an open channel 
some 50 ft wide and 5 ft or more in depth. Photo courtesy of Oriental Institute, 
University of Chicago. 


neering, the single-sheave pulley. Only 
by their works can we know the an- 
cient engineers who invented and prac- 
ticed these engineering arts. 

Furthermore these early and impor- 
tant advances were probably more or 
less lost to the world and had to be 
rediscovered by other peoples in later 
times. The reign of Nebuchadnezzar 
(561 B.C.) marked the high-water 
mark in the Chaldean rebirth of Baby- 
lonia. Soon the Medes and Persians, 
two powerful tribes belonging to a 
western branch of the same parent stock 
from which we are descended, obtained 
the upper hand. Nineveh had fallen in 
612 B.C., and the great Persian leader 
Cyrus captured Babylon without a bat- 
tle in 539 B.C. His son Cambyses later 
conquered Egypt, and the Persian Em- 
pire, which endured for some two cen- 
turies, turned its face westward to ha- 
rass the Greeks, now about to take 
over the torch of Western civilization. 

Darius the Great (521-485 B.C.) re- 
stored the Nile-Red Sea Canal of the 
Egyptians, apparently filled up long be- 
fore. One of his inscriptions reads: 

“T command to dig this canal, from 
the stream flowing in Egypt, called the 
Nile, to the sea which stretches from 
Persia. Then this canal was dug as I 
commanded, and ships sailed from 
Egypt through this canal to Persia, ac- 
cording to my will.” 

The Persian emperors maintained 
communication, it is said, by excellent 
roads throughout the vast empire they 
attempted to bind together, an attempt 
which emphasizes the role of engineer- 
ing in government and reminds us of 


the later reliance of Rome on highways 
to consolidate its far-flung empire. 

After 400 B.C., Persia gave way to 
Greece. The Ancient Orient, the Near 
East, lost its position of cultural leader- 
ship, after bequeathing to Western civ- 
ilization a rich heritage in the practical 
as well as the ornamental arts. It had 
made unparalleled advances in construc- 
tion as well as in architecture, had in- 
vented the alphabet, laid the founda- 
tions of literature, and developed 
weights, measures, and coinage. It 
passed on to Europe the beginnings of 
mathematics, astronomy, medicine, and 
government organization. The story of 
these ancient peoples covers more than 
half the span of recorded history and 
emphasizes the debt of the West to the 
East. It shows us also early stages in 
the development of the way of life we 
know today, advances only surpassed 
in importance by those of the past two 
centuries. 
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|. Interceptors, pumping stations, force main, and plant 


Miami high-rate activated sludge 


E. SHERMAN CHASE and JOHN S. BETHEL, Jr., Members ASCE 


From Miami 


Sewage Treatment Plant on north end of Virginia Key is con- duit and ocean outfall can handle 153 mgd anticipated from 
nected with Miami (out of photo at left) by submarine pipeline 1980 estimated winter population. Miami Beach is at upper 
of 72-in. diameter 234 miles long under Biscayne Bay. Con- right, connected with Miami by causeways in distance. 


TABLE |. Project was divided into five contracts TABLE Il. Original and final 
cost estimates 


CONTRACTOR Bi Price Oric. Est. Estimatep 
AT START TO 
No. 1 Interceptors Blythe Bros. Co. & ITEM or Work COMPLETION 
W. T. Price Dredging Corp. $ 6,719,848 


A. Land, easements, 


: No. 2 Pumping stas. DeFonce Constr. Co., Inc. 2,454,160 rights-of-way .... $ 200,000 $ 191,300 
No. 3 Force main Merritt-Chapman & 1,988,878 B. Constr. costs incl. con- 
across bay Scott Corp. tingencies ....... 24,156,906 23,083,100 
No. 4 Treatment plant Paul Smith Constr. 9,216,559 C. Engineering ..... 1,700,000 1,600,000 
Co., Ine. 


D. Legal and administra- 
No. 5 Ocean outfall Diamond Constr. Co. 1,677,461 nee ee ae 133,500 200,000 


Total $22,056,906 $26,190,406 $25,074,400 
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FIG. 1. Miami's new sewage disposal plant on Virginia Key has design capacity 
as built of 47 mgd, estimated average flow in winter of 1965. Flow capacity of 
grit chambers, conduits, and outfall is however 153 mgd. 


Miami's pollution abatement pro- 
gram has at long last become an ac- 
complished fact. Sewage was first 
pumped to the city’s new activated 
sludge plant on September 18, 1956. 
The general features of the program 
were described by the senior author in 
the July 1953 issue of Crvin ENGINEER- 
ING (pp. 40-42). Articles on the pro- 
gram were published subsequently in 
other journals. (See “Miami Breaks 
Ground for Sewage Treatment Plant,” 
by Samuel T. Drew, Wastes Engineer- 
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ing, October 1953, p. 491; and “Mi- 
ami’s Virginia Key Sewage Treatment 
Plant,” by John S. Bethel, Jr., Sewage 
and Industrial Wastes, March 1954, p. 
241.) 

Briefly, the program consisted of the 
construction of intercepting sewers, 
pumping stations, a force main across 
Biscayne Bay, a treatment plant on 
Virginia Key, and an ocean outfall. 
All these features are related to one 
another as shown in the map of the 
area above—Fig. 1. 


Financing of the program has been 
by bond issues—$11,100,000 of sewer 
revenue bonds, and $16,000,000 of gen- 
eral obligation bonds. Preliminary en- 
gineering and detailed designs and 
specifications were paid for out of 
sewer revenues. 

Construction bids were received in 
January 1953 but litigation held up 
the start of actual construction until 
the following August. In Table I are 
given the five main contracts, prime 
contractors, and bid prices. In addition 
to these main contracts there were 
three additional, relatively small con- 
tracts for the access road, water supply 
facilities, and storm shutters on cer- 
tain buildings. 

Final costs of the program have not 
yet been determined, inasmuch as the 
work is not quite completed. The total 
estimated costs of completing the 
work, in round numbers, are given in 
Table II and compared with the orig- 
inal estimated costs. 

This account will deal but briefly 
with Contracts 1, 2, and 3 (Table I), 
as they covered work designed by 
Connell and Rader Associates, who also 
provided resident supervision during 
construction of these parts of the proj- 
ect. Construction of the intercepting 
sewers (Contract 1) made good prog- 
ress in spite of the high ground-water 
level. Probably the most difficult job 
was the construction of the siphon un- 
der the Miami River, from the south 
side of the river to the 4th Street 
Pumping Station. Sewers through Mi- 
ami’s busy streets were laid with very 
little interference with traffic. 


Pumping Stations 


Under Contract 2, the small pump- 
ing stations were constructed without 
undue difficulty, but completion of the 
two large stations, “N.W. 4th Street” 
and “N.E. 9th Street,” was consider- 
ably delayed by difficulties with 
ground water. The former station 
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Conventionally designed aeration tanks 
are equipped with swing diffuser as- 
semblies that permit withdrawal of dif- 
fuser tubes for inspection and cleaning 
while plant continues in operation. 


went into service on September 18, 
and the latter on November 2, 1956. 
The 4th Street Station is now receiving 
sewage from the city south of the 
Miami River and from a part of the 
city north of it. The 9th Street Station 
is receiving sewage from the remainder 
of the sewered northerly part of the 
city. 

Because the operation of the pump- 
ing stations is related to the opera- 
tion of the treatment plant, a brief 
description of them appears in order. 
All sewage reaching the treatment 
plant will be pumped by the two 
pumping stations located in downtown 
Miami, one east of Biscayne Boule- 
vard, between N.E. 9th Street and 
NE. 10th Street, and the other at the 
intersection of N.W. North River 
Drive and N.W. 4th Street extended. 
The immediate average sewage flow 
to each of these two stations was esti- 
mated to be 11.3 mgd and 11.6 mgd 
respectively, and the present maximum 
capacity is 41.5 and 54 mgd respec- 
tively. The future maximum capacity 
at the N.E. 9th Street Pumping Sta- 
tion will be 51 mgd, and that at the 
N.W. 4th Street Pumping Station, 102 
mgd. Operation has been for so short 
a time that it is impossible to compare 
the present flows with those antici- 
pated. 

Each station is equipped with auto- 
matic, mechanically cleaned bar racks 
with 114-in. clear openings. Screenings 
are ground in two hammer-mill grind- 
ers at N.W. 4th Street and one ham- 
mer-mill grinder at N.E. 9th Street, 
each with a capacity of 2,500 lb of 
screenings per hour, and are returned 
to the sewage stream ahead of the bar 
racks. 

Each station is also equipped with 
two chlorinators, with a capacity of 
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6,000 lb per 24 hours each, to chlorinate 
the raw sewage for control of odors, 
to prevent formation of slimes in the 
force main under Biscayne Bay, and 
to retard the decomposition of sewage 
in the force main. 

Laying of the 72-in. precast concrete 
force main, approximately 14,400 ft in 
length, across Biscayne Bay (Contract 
3), was completed expeditiously and 
without incident. 


Features of Treatment Plant 


The treatment plant has been de- 
signed to operate as a high-rate acti- 
vated-sludge plant but is so laid out 
as to permit the adoption of either the 
“step-aeration” or the “biosorption” 
process if experience indicates it to be 
desirable. Because there are over 70 
submerged outlets from the city’s sew- 
er system, it was not possible to obtain 
information as to the character of the 
sewage to be treated—hence the need 
for providing flexibility in the plant 
design. 

Since there was known to be con- 
siderable infiltration into the sewer 
system, it was evident that the sewage 
would be relatively dilute. Further- 
more, on account of flat slopes and low 
velocities in the sewers, it was antici- 
pated that the sewage reaching the 
plant would be rather stale, with a 
tendency to become septic. These two 
factors led to the decision to omit pri- 
mary settling tanks ahead of the aera- 
tion tanks. 

The design capacity of the treat- 
ment plant as now built is 47 mgd, 
which is the estimated average sewage 
flow in the winter of 1965. The grit 
chambers, conduits, and outfall are 
designed for a maximum flow of 153 
mgd. The average winter flow in 1980 
is estimated to be 68 mgd. This flow 


is 45 percent greater than the design 
flow of 47 mgd. Therefore space has 
been left for a 50-percent increase in 
secondary treatment and in sludge dis- 
posal units, including aeration tanks, 
final settling tanks, blower facilities, 
sludge concentration tanks, sludge di- 
gestion tanks, and vacuum filters. 

No provision has been made for in- 
creased grit-removal facilities because 
these units are designed to handle the 
maximum flow of 153 mgd. Also, no 
provision has been made to increase 
the sludge elutriation facilities because 
the present tanks should be adequate 
to treat the increased sludge volumes. 
Nor has any provision been made to 
increase the incinerator capacity be- 
cause the second furnace, which is now 
installed, will serve essentially as a 
standby during the first years of op- 
eration, and can be used to burn the 
increased sludge load in the future. 

The influence of the tides on design 
should be mentioned. As the tide in 
the ocean rises, the water level in the 
effluent channel of the final settling 
tank will rise correspondingly. Thus, 
for any given tide elevation, there is a 
sewage flow which, if exceeded, will 
submerge the weirs of the final settling 
tank. It is possible, however, to treat 
153 mgd during all tides except hur- 
ricane tides. During ordinary hurri- 
canes it should be possible to treat 
flows up to 130 mgd before the plant 
must be bypassed. 

All buildings that cannot be flooded 
during hurriance tides are designed to 
resist flotation with the tides at El. 9.0 
(city datum). However, tanks or other 
structures capable of being flooded are 
designed to resist flotation with tides 
at El. 3.0. For tides in excess of this 
elevation, filling of the tanks or struc- 
tures with water or sewage will be 


April 1957 * CIVIL ENGINEERING 


. 


required to prevent possible structural 
damage. 

Grit chambers and grit building 
are located where the sewage enters 
the treatment plant. After passing 
through the 72-in. reinforced concrete 
force main under Biscayne Bay, the 
sewage is discharged into the inlet 
channel of the grit chambers, where 
provision is made for chlorinating it. 
The sewage then enters two aerated 
grit chambers, where it is anticipated 
that all the 100-mesh grit will be re- 
moved at all flows up to 153 mgd. 
Flow through the chambers is spiral, 
a pattern that is maintained by the use 
of removable air diffusers. Air is fur- 
nished by three variable-speed positive- 
displacement blowers installed in the 
equipment area in the basement of the 
grit chambers. These blowers furnish 
a maximum of 6.3 cu ft of air per lin 
ft of tank with all three blowers and 
two tanks in operation, and a mini- 
mum of 0.6 cu ft of air with one blow- 
er and two tanks in operation. 

The grit, from which organic ma- 
terial will have been separated, is de- 
posited in a trench beneath the aera- 
tion tubes, from which it is elevated 
into the grit building and then dis- 
charged to pneumatic grit ejectors by 
bucket grit collectors and elevators. 
The capacity of the grit removal and 
elevating equipment is 90 cu ft of grit 
per hour per chamber, which is suffi- 
cient to handle 28 cu ft of grit per 
million gallons of raw sewage. 

One grit ejector is provided for each 
grit chamber, each ejector having a 
capacity of 50 cu ft. Each ejector can 
be operated once each half hour, mak- 
ing the capacity of each ejector equiv- 
alent to 100 cu ft of grit per hour. 
A warning device at each ejector will 
sound when the ejector is full and 
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ready for discharge. The ejector dis- 
charge is controlled manually. Com- 
pressed air in the ejector is under a 
pressure of 75 psi. Grit is conveyed by 
the air from the ejectors through cast- 
iron pipe to a grit dump located at the 
northwest corner of the plant property. 
If required in the future, the grit 
can be discharged to a future overhead 
storage bin for subsequent removal by 
truck. 

Compressed air for the ejectors is 
supplied by two two-stage reciprocat- 
ing compressors and two 235-cu ft air 
storage tanks. The compressors are 
rated at 81.8 cfm, 900 rpm, and 100 
psig (Ib per sq in. gage). Two pumps 
for dewatering the grit chambers are 
located in the tunnel between the two 
chambers. 

Parshall flumes located at the ef- 
fluent end of each grit chamber meas- 
ure the sewage passing through each 
of the two chambers. The flumes also 
serve to control the water level in the 
grit chambers. The width of the throat 
of each flume is 60 in., and the up- 
stream head on each flume will vary 
from 0.55 ft at 5 mgd to 3.0 ft at 76.5 
mgd. 

Aeration tanks are four in number. 
Under present conditions, the sewage 
flows through the Parshall flumes to 
the aerated influent channel of the four 
aeration tanks through two pressure 
conduits. Each conduit consists of two 
sections, 5 ft 5 in. by 4 ft, and 3 ft 5 
in. by 4 ft respectively. These dimen- 
sions permit the maintenance of self- 
cleansing velocities in the conduits 
since that conduit is used which has 
the appropriate cross-section for the 
particular flow being routed. 

The aeration tanks are arranged so 
that they can be operated as a single 
battery of four tanks or as two batter- 


Four engine-driven rotary blowers each 
provide 10,400 cfm of air for aeration 
tanks. Two of these engines can utilize 
either diesel fuel or sludge digestion 
gas, or both in any proportion; two use 
gas only. 


ies of two tanks each. If the tanks are 
operated as two separate batteries, each 
battery will receive return sludge only 
from its separate battery of final set- 
tling tanks. This can be accomplished 
in a distribution box at the influent 
end of the aeration tanks. Return 
sludge is discharged into the aerated 
influent channel at the point where 
the pressure conduits discharge into 
that channel or into the head of the 
first pass of each tank. 

Each tank is divided into three 
passes, each pass being 22 ft wide by 
210 ft long by 13 ft in water depth. 
The hydraulic gradient is controlled 
by a weir plate at the end of the last 
pass over which all the mixed liquor 
must pass. The piping at each tank is 
so arranged that any proportion of 
unaerated mixed liquor or raw sew- 
age may be discharged to the head of 
the first pass or to the end of the 
second pass. Such an arrangement will 
provide the means to operate the plant 
as either a “biosorption” plant or a 
“step-aeration” plant. 

The aeration tanks are conventional! 
spiral-flow tanks using “swing” dif- 
fuser assemblies which permit with- 
drawal of the diffusers from the tanks 
for inspection and maintenance while 
the tank is in use. Diffusers are 
Saran wound tubes with a normal 
capacity of 6 cfm of air per tube. Air 
is applied to the influent and effluent 
channels of the aeration tanks at a 
rate of about 6 cfm per lin ft of chan- 
nel, and to the main tanks at a rate 
of about 12.4 cfm per ft of channel. 
A total of approximately 6,750 tubes 
are required in the aeration tanks. 
Design data for the aeration tanks are 
given in Table III. 

A system of foam control is installed 
on the second and third passes of 
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TABLE ill. Design data for four 
aeration tanks 


MISCELLANEOUS 


Design flow, mgd 

Tanks, number of 

Passes, each tank 

Width of each pass, ft 

Length of each pass, ft 

Average depth 

Capacity, total, 

Tank length, ft 

Tank surface area, : 

B.O.D., lb per day 

Detention of raw sewage at av. 
hours 

Return sludge to aerators, percent... . 
Preliminary settling tanks 


Air 


Installed capacity, cfm 
Used, cfm 

Cu ft per gal of raw sewage 
Cu ft per lin ft of tank 
Cu ft per sq ft of tank 

Cu ft per lb of B.O.D. 


B. O. D. 


Lb per 1,000 cu ft of tank 
Ppm removal in plant 
Cu ft of air per gal of raw sewage per 


ppm of B.O.D. removed in plant. . . . 0.0078 


each aeration tank. This system pro- 
vides for a series of high-velocity 
sprays discharging along a plane par- 
allel with the longitudinal wall of the 


tanks. This spray is directed against 
the water at the walls opposite from 
the air diffusers. Water for this system 
is final effluent which has been strained 


through an automatically cleaned 
strainer with 4e¢-in. openings. 

Final settling tanks are four in 
number. Mixed liquor is discharged 
from the effluent channels of the aera- 
tion tanks to the aerated influent chan- 
nel of the final settling tanks through 
two pressure conduits identical in sec- 
tion with those between the Parshall 
flumes and the aeration tanks. The 
final settling tanks are arranged to op- 
erate as a single battery of four tanks 
or as two batteries of two tanks each. 
In this respect, they are similar to the 
aeration tanks. 

Aerated mixed liquor enters the set- 
tling tanks through 20-in. square 
sluice gates. Six of these influent zates 
are provided on each tank. These gates 
are operated by a wrench through gate 
boxes in the concrete deck slab. A verti- 
cal wooden baffle placed in front of 
each gate dissipates forward velocities. 
A horizontal concrete baffle beneath 
the gates prevents scouring of sludge 
from the sludge hoppers. 

Each tank consists of three longitu- 
dinal channels, each channel being 18 
ft wide by 265 ft long by 11 ft in 
water depth. A cross channel 10 ft wide 
is located at the influent end of the 
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longitudinal channels. All channels are 
equipped with conventional chain-and- 
flight sludge and scum-removal mech- 
anisms driven by separate motors. 
Sludge is moved into a single sump at 
the influent end of each tank, whence 
it is pumped by sludge withdrawal 
pumps. 

A sludge pumping station is provided 
for each two settling tanks. Each pump- 
ing station contains three centrifugal 
sludge withdrawal pumps and one de- 
watering pump. One sludge withdrawal 
pump will normally take care of one 
final settling tank, the third pump act- 
ing as a spare. The capacity of each 
pump can be varied between 300 to 
1,800 gpm by means of a variable-speed 
drive. These rates of sludge withdrawal 
are equal to 4 to 22 percent of the 
design raw sewage flow, respectively. 

Scum is conveyed by the return run 
of the sludge conveyors to a scum 
trough located approximately 175 ft 
from the inlet end of the tanks and is 
moved into the trough by means of 
helical skimmers. The scum is flushed 
from the trough into scum ejectors by 
final effluent obtained from the tank. 
Two pneumatic scum ejectors are pro- 
vided to transfer scum to the sludge 
digestion tanks. Each ejector has a ca- 
pacity of 150 gpm and is automatically 
discharged when full. Air is furnished 
by two 75-cfm compressors and an 
80-cu ft air-storage tank. 

The final effluent overflows at the 
effluent end of the tanks over notched 
weirs having a total length of 3,160 ft, 
thus giving an average weir rate of 
14,800 gal per lin ft per day. To pre- 
vent loss of fine sludge particles, which 
may be carried by density currents up 
the wall at the effluent end of the tank, 
no weirs are located in the last 20 ft 
of the tank. 

The tanks may be dewatered by 
opening sluice gates at the effluent end 
of the tanks, thus permitting the water 
level in the tank to fall until the water 
levels in the tank and in the final ef- 
fluent channel are balanced. The gates 
can then be closed and the remaining 
liquid removed by the centrifugal de- 
wateri:.g pump or by the sludge-with- 
drawal pumps. The dewatering pump 
in the south sludge pumping station 
also can be used to dewater the 108-in. 
plant bypass pipe. 

Return and waste sludge is pumped 
from each pumping station at the final 
settling tanks through separate 16-in. 
pipes to the distribution box at the 
influent end of the aeration tanks. The 
pumps provided for this service are the 
sludge withdrawal pumps referred to 
previously. The volume of sludge re- 
turned, which includes both return and 
waste sludge, is metered by venturi 
meters. 


The distribution box is so arranged 
that it is possible to return all sludge 
to the aeration tanks, to waste all sludge 
to the concentration tanks, or to divide 
the sludge between these two units in 
any proportion desired. This flexibility 
can be obtained by means of adjustable 
weirs. The distribution box also re- 
ceives the discharge of the overflow 
pumps in the pumping station for the 
sludge concentration tanks and returns 
it to the aeration tanks. 

Chlorination is applied at several 
points in the plant. The final effluent, 
after passing over the weirs of the final 
settling tanks, flows to an open cham- 
ber where chlorine in solution is ap- 
plied. The chlorinated final effluent then 
flows through the outfall, in which the 
detention period, at a flow of 153 mgd, 
will be approximately 22 min. 

Provision has also been made to add 
chlorine to the raw sewage as it enters 
the plant in the inlet channel of the 
grit chambers. Because of the short 
contact period in this channel, namely 
17 sec at average flow and 10 sec at 
maximum flow, little reduction in bac- 
terial content of the raw sewage can 
be expected. However, because of the 
rapid rate of reaction between chlorine 
and hydrogen sulfide, any hydrogen 
sulfide in the raw sewage should be 
removed before the sewage enters the 
aerated grit chambers. Hence prechlo- 
rination will be of value for the reduc- 
tion of odors. 

Connections are made into the two 
return sludge pipes to chlorinate all 
sludge returned from the final settling 
tanks. Chlorine applied at this point 
will assist in the destruction of fungi 
or other growths which may cause dif- 
ficulty in operation of the activated 
sludge process. It is also possible to 
chlorinate only the waste sludge before 
it is concentrated in the sludge con- 
centration tanks. It is anticipated that 
the waste sludge will be held 24 hours 
in these tanks. As a result of the long 
retention period and the high temper- 
ature of the sludge, some decomposi- 
tion of the sludge solids must be ex- 
pected, and to control it chlorine may 
be required. 

A connection has also been made 
into the suction side of the flushing 
water pumps in the chlorination build- 
ing for slime control in the flushing 
water system. In addition, provision is 
made for chlorination of both the in- 
fluent and the effluent of the water 
treatment facilities, as will be described 
later. 

Cylinders containing 1 ton of chlo- 
rine each are stored under cover out- 
side the chlorination building. Space is 
provided on two storage racks for stor- 
age of 32 cylinders. Chlorine cylinders 
are moved from the rail head to the 
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chlorine storage area by truck, are lifted 
from the truck by an electrically driven 
monorail hoist, and are placed in stor- 
age. Empty cylinders are returned to 
the rail head by the reverse procedure. 

Full cylinders are lifted from storage 
and placed on one of two platform 
scales. Each scale holds two cylinders 
of chlorine. Liquid chlorine from these 
cylinders is fed into two chlorine evap- 
orators with a capacity of 6,000 Ib per 
24 hours each, where the liquid chlo- 
rine is converted into gas. The chlorine 
gas next passes through pressure regu- 
lating valves and thence into the chlo- 
rinators. Two pressure regulating 
valves and five chlorinators are pro- 
vided. Three of the chlorinators have a 
capacity of 3,000 lb per 24 hours, one 
has a capacity of 400 Ib per 24 hours, 
and one has a capacity of 200 Ib per 24 
hours. The three large chlorinators are 
arranged for manual control, for auto- 
matic control in proportion to the flow 
of sewage, or for automatie control by 
means of a predetermined program. 
The 400-Ib chlorinator is manually con- 
trolled and is used only for chlorination 
of the flushing water. The 200-lb chlo- 
rinator is interlocked with the water 
treatment influent pumps. 

The three large chlorinators are of 
the air-operated solution-feed type; the 
400-Ib unit is of the manually con- 
trolled solution-feed type, and the 200- 
Ib unit is of the semi-automatically 
controlled solution-feed type. All units 
discharge chlorine solution into rubber- 
lined pipes leading to the various dif- 
fusers. 

Alarms, provided at the chlorinators, 
will warn personnel if the temperature 
of the evaporator is too low, if the 
chlorine gas pressure reaches a prede- 
termined minimum, if the injector wa- 
ter pressure reaches a predetermined 
minimum, or if the vacuum or pressure 
on the chlorine control valve falls be- 
low a predetermined value. 

Water for operation of the injectors 
is strained final effluent from the sew- 
age treatment plant. Water for the tray 
seals is fresh city water. 

A bypass is provided around all 
units of the plant. At the grit chambers 
it is possible to bypass sewage around 
these two units through a_ separate 
channel between the two chambers. 
The sewage can then be discharged 
into reinforced concrete bypass pipe of 
108-in. diameter. This bypass connects 
the effluent end of the grit chambers 
with the plant outfall. In addition, a 
connection to the bypass pipe is pro- 
vided at the influent end of the final 
settling tanks so that the aeration 
tanks can be bypassed if such a proce- 

dure is desired. 

Blower equipment is provided to 
supply air for the aeration tanks. Four 
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blowers are installed in the blower 
building and space has been allowed 
for two additional ones. Air for the 
aerated grit chambers is provided by 
three small blowers located at the grit 
chambers. The four large blowers are 
of the positive-displacement rotary type, 
each with a capacity of 10,400 cfm of 
air at a discharge pressure of 7.5 psig. 
The blowers are fitted with separate 
inlet silencers and integral discharge 
silencers. They discharge air into a 48- 
in. steel pipe. 

The air is filtered before it enters 
the blowers by a system consisting of 
an automatic viscous filter followed by 
dry-unit filters contained in a single 
filter housing. There is one filter unit 
for each blower. Each filter has a cap- 
acity of 11,800 cfm at not more than 
0.57-in. pressure drop. 

Each blower is driven by a separate 
non-supercharged four-cycle engine 
having a maximum speed of 514 rpm. 
Two engines are of the spark-ignition 
type and use as fuel the gas obtained 
by digestion of the sewage sludge. The 
other two engines are dual-fuel engines 
and operate on gas or diesel fuel in 
any proportion. The adjustment of the 
gas-diesel fuel ratio is automatically 
controlled by the engines. 

The engines are started by a separate 
starting-air system. An electric-driven 
and a gasoline-driven compressor pro- 
vide the air supply. Two 100-cu ft air 
storage tanks are furnished. 

The two spark-ignition engines, and 
one of the dual-fuel engines, are 
equipped with waste heat boilers used 
as part of the engine-jacket water cool- 
ing system. Three circulating-water 
cooling systems are provided for: (1) 
engine-jacket cooling water, (2) lube- 
oil cooling water, and (3) sludge heat- 
ing water. Excess heat is dissipated in 
seven horizontal-core fan-cooled, radi- 
ator-type cooling units. Heat for the 
sludge heating water system is obtained 
from heat exchangers on the jacket cool- 
ing-water system. 

A fuel-oil cleaning system consisting 
of a filter and strainers has been in- 
stalled. Operation of the engines re- 
quires filling a 200-gal tank at each 
dual-fuel engine from underground 
fuel oil tanks by means of two 15-gpm 
rotary-gear pumps. A_ lubricating-oil 
cleaning system filters dirty oil, re- 
moves carbon, sludge, and abrasives, 
and neutralizes any acids in the oil. 

Controls on each engine will shut it 
down in case of overspeed, high lubri- 
cating-oil temperature, low lubricating- 
oil pressure, high jacket-water temper- 
ature, or low jacket-water pressure. 
Controls on the blowers will shut them 
down in case of low lubricating-oil 


pressure. 


Air diffuser tubes will he cleaned 


in two steps. First, the tubes will be 
cleaned in place on the headers by use 
of a portable cleaning jet with %-in. 
orifices. This jet resembles a doughnut 
with the orifices located on its inner 
surface. This “doughnut” can _ be 
slipped over each tube to wash off all 
loose material on the outside of it into 
the tanks. This operation will take 
place at the aeration tanks and will 
not require the removal of the tubes 
from the air diffuser headers. It will 
be performed periodically and as re- 
quired to reduce temporarily the pres- 
sure loss through the tubes. 

As a second step, the tubes will be 
completely cleaned when the pressure 
drop through them is approximately 
24 in. of water. The pressure drop 
through them when they are new and 
passing 8 cfm of air will be approxi- 
mately 14 in. of water. Tubes requir- 
ing complete cleaning will be first 
washed with the portable doughnut jet, 
and dried by leaving them on the 
header, above water, with a small 
amount of air passing through them. 

They will then be removed and 
placed in one of the four soaking tanks 
and covered with a warm 3-percent 
(by weight) detergent solution. Soak- 
ing-tank capacity is provided for 600 
tubes, which represents about 10 per- 
cent of the total tubes installed. Tubes 
will be soaked overnight while the 
tank contents are constantly recircu- 
lated and heated. After soaking, the 
tubes will be removed from the solu- 
tion, drained, and washed in the high- 
pressure cleaning jet. Two of these jets 
will be installed and will wash the in- 
side and outside of each tube simul- 
taneously with fresh water at a pressure 
of 100 psig. 

Any tubes bearing an iron or min- 
eral deposit will then be dipped in a 
10-percent hydrochloric acid solution 
and rewashed in the jet. Out of each 
batch (150 tubes), one or. two tubes 
will be selected for test in the tube 
tester to ensure that the cleaning has 
been adequate. The liquid contents of 
the soaking tank will then be dropped 
to the transfer tank for storage until 
it is again required. Sludge remaining 
in the bottom of the soaking tank will 
be flushed to waste. It should be pos- 
sible to reuse the detergent solution 
three or four times before it is dis- 
carded, but strengthening with new 
detergent may be required. After clean- 
ing and testing, tubes will be placed 
in a storage rack until needed. 

(In Part II of this article. to appear 
next month, the authors tell how the 
sludge is concentrated, digested 
washed, dried, and burned. They also 
describe the use of digestion gas for 
power and how the plant and ocean 
outfall were constructed.) 
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Electronic computers speed up 


Buaployers and supervisors in many 
branches of civil engineering are turn- 
ing to the new high-speed computers 
for faster and more efficient ways to do 
many time-consuming or repetitive op- 
erations. 

To help cope with a large highway 
building program, the California Divi- 
sion of Highways turned to electronic 
computers more than a year ago for the 
computation of earthwork quantities 
and traverses. In May of 1956 a mag- 
netic-drum data-processing machine 
was installed and work transferred to 
this new high-speed digital computer. 
For a discussion of these uses, see 
“Electronic Computers Save Time on 
Traverses and Earthwork,” by Sam 
Osofsky (Crvit ENGINEERING, Novem- 
ber 1956). 

Before the installation of this ma- 
chine, F. W. Panhorst, M. ASCE, As- 
sistant State Highway Engineer, 
Bridges, directed the writers to study 
the possibilities of utilizing these com- 
puters to relieve engineers of routine 
calculations. The first phase of this 
study was familiarization with the op- 
eration of computers in general and 
methods of preparing problems for so- 
lution. One effective way to do this is 
to attend courses given by manufac- 
turers for users and potential users of 
their equipment. Next, procedures in 
the bridge design section were analyzed 
to find operations that are time con- 
suming and repetitive, and susceptible 
to step-by-step breakdown in a form 
acceptable to the computer. 
High-speed computer “remembers” 

The desk calculator, which is a digi- 
tal computer, and the slide rule, which 
is an analog computer, will continue 
to be important time savers in the de- 
sign office. However a new, broader 
concept of what modern high-speed 
computers can do in solving problems 
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bridge design 


and processing data promises big divi- 
dends to those with imagination and 
know-how. A desk calculator or slide 
rule solves a problem because the en- 
gineer guides it every step of the way. 
For a repeat performance, the engineer 
is again needed to do the thinking, and 
even if the same type of problem is re- 
peated many times, the desk calculator 
and the slide rule gain nothing from 
the repetition. 

On the other hand, the new high- 
speed computers have the ability to fol- 
low and remember instructions and can 
store data within themselves. A typical 
instruction tells the machine by means 
of a numerical code, first, what to do, 
such as add or subtract; second, where 
to find the information to be proc- 
essed; and third, where to find the next 
instruction. This instruction would 
probably tell the machine what to do 
with the answer it obtained in the pre- 
vious step, where to put the result, and 
where to find the next instruction. In 
effect, the machine can be prepared for 
a problem by loading a step-by-step so- 
lution into it. This detailed solution, or 
program, is stated in language the ma- 
chine can understand and is prepared 
in a form the machine can accept, such 
as punched cards, punched tape, or di- 
rectly by typewriter. 

The important steps in the initial 
preparation of a problem type for solu- 
tion are shown in Fig. 1. There the 
statement of a column-design problem 
is followed by the flow diagram which 
shows how the machine operations will 
fit together. The subdivisions of the 
flow diagram are then translated into 
a list of operation codes which become 
the program. Once a program has been 
designed and tested, it is available to 
solve any number of problems of that 
type in the future. As the library of 
programs grows, the usefulness of the 
computer also increases. 


Many types of problems solved 

The computer is a versatile machine 
which can solve problems of many 
types. It solves for the design of com- 
posite beams by successive trials, just 
as the engineer does, but with incredi- 
ble speed. The engineer selects or com- 
putes the basic elements, as indicated 
in Fig. 2. The computer does the rest. 
One trial, which includes all the com- 
putations for section properties and 
stress and weight calculation, is per- 
formed in 2 seconds. A final solution 
for a girder section is obtained in 
about 3 or 4 trials, a total machine 
time of about 8 seconds compared to 
30 minutes or more by manual meth- 
ods. After the final section is deter- 
mined, the computer solves for points 
of flange reduction, dead and live-load 
deflections, and shear factors for spac- 
ing of shear connectors. Total machine 
time for a complete design is about 14 
seconds. 

The computer also solves bridge ge- 
ometry problems for combinations of 
unknown sides and bearings. In the 
detailed program which the computer 
follows, functions and angles are ex- 
pressed in series form, and the machine 
computes very rapidly the sines and 
cosines of any angle to nine decimal 
places. Reference to tables and use of 
desk calculators—steps that consume 
time and produce errors—are elimi- 
nated. 

A layout problem frequently en- 
countered on curved alignment is 
shown in Fig. 3. Another layout prob- 
lem, which occurs often in field loca- 
tion work where a base line is used to 
locate key points, is given in Fig. 4. 
The forms accompanying these figures 
are used for transmitting the necessary 
data to the computer section and for 
reporting the answers. This type of 
problem is readily susceptible to solu- 
tion by computer. 
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involving 
many variables are solved quickly and 
easily. The expression for stress in a re- 
inforced concrete column subject to 
two-way bending and axial load, shown 
in Fig. 1, involves, by usual methods, 


Complicated expressions 


laborious trial solutions. The com- 
puter, however, makes a trial solution 
in 20 seconds, adjusts its data and 
solves again, and in about 3 or 4 trials 
produces correct answers for concrete 
and steel stresses. All this is accom- 
plished in about one minute of ma- 
chine time. 

Problems that are not repetitive can 
often be solved economically. Part of 
the computations for the torsional stiff- 
ness of a suspension-bridge tower are 
given in Fig. 5. The 12 equations 
shown must be solved to determine 
the properties of one tower cross-sec- 
tion. The machine does the job in 
about 30 seconds and could solve for 
as many as 42 unknowns if necessary. 
Very few engineers would care to com- 
pete with a computer in this type of 
problem. For this solution a previously 
prepared program, a sub-routine, was 
provided from the manufacturer’s li- 
brary to make the usual detailed pro- 
gramming task unnecessary. 

The ability of the computer to do 
routine arithmetical operations, such as 
multiplication of several quantities, ad- 
dition and segregation into groups, and 
other combinations 
should not be overlooked. In our of- 
fice we are using the machine for ex- 
tending, summarizing, and listing rein- 
forcing steel quantities, and recently 
have extended the service to all quan- 
tity calculations by means of a stand- 
ard computation program. The results 
are increased speed, elimination of 
many sources of error, and transfer of 
valuable engineering man-hours to 
more productive work. 
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FIG. 1. Initial steps required in preparing a problem type for solution by electronic 
computer are illustrated by column-design problem involving axial load and two 
way bending. In 20 seconds after data are inserted, machine gives correct answers 
for concrete and steel stresses. 
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Structure depth 


FIG. 2. Computer solves composite- 
beam design problem by successive 
trials just as engineer does, but with 
incredible speed. This problem shows 
how engineer selects basic elements to 
be inserted in machine. 


THE ENGINEER SELECTS OR COMPUTES: 


1. The design span, maximum allow- 
able steel stress, and dead-load weight 
per foot of any partially composite loads 
such as curb and rail. 


2. Either: Or: 


Girder spacing Live-load moment 
Total area of concr. 
Area of concr. effective 
for composite action 


Structure depth Web size 
Distance from Web 
to centroid concr. 


Several combinations of these data can 
be submitted to suit various conditions, 
such as structure depth and web size to 
match other girders already designed. 


THE MACHINE COMPUTES AND REPORTS: 


1. Size of top and bottom flange plate 
by thickness, width, and area. 


2. Web size. 


3. Weight per foot of girder steel for 
comparison. 


4. Points of flange reduction. 


5. Slab thickness and reinforcement if 
girder spacing was given. 


6. Deflections under girder, deck, and 
live load. 


7. 1/Q of composite section for shear 
connectors. 


Interesting future possibilities 


The future promises many interest- 
ing applications in bridge design, struc- 
tural analysis, and the civil engineering 
field in general. With a little help from 
the engineer, computers should be able 
to do most of the work of solving for 
primary and secondary stresses and de- 
flections in trusses, for moments and 
shears in continuous frames, and for 
deflections, moments, and reactions in 
arches. 

So far in our work we have concen- 
trated on problems that occur fre- 
quently in the routine work of the 
bridge design office. At the present 
time a program is being prepared for 
the solution of vertical curves with 
varying superelevation. This program 
will enable the machine to produce in a 
matter of seconds a complete grid of 
grades at intervals as close as one foot 
if necessary. The saving that will re- 
sult in the computation of bridge bear- 
ing elevations and field applications for 
vertical control should be significant. 

An important advantage of the com- 
puter, in addition to speed, is the fact 
that it does not make an undetected 
error within the computer unit. This 
should be good news to any one fa- 
miliar with the loss of time caused by 
hard-to-find errors in calculations con- 
cerned with complicated horizontal and 
vertical layout problems. 

Small engineering organizations that 
cannot afford to rent a machine full 
time can go to a service bureau in 
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many cities. These service bureaus, op- 
erated by major manufacturers and by 
private agencies, have many types of 
data-processing machinery which is 
available on an hourly rental basis. 

Many large engineering organiza- 
tions may find justification for the pur- 
chase or rental of a higher-speed com- 
puter. That is only half the system, 
however, because an organization must 
be provided to work with the machine. 
In the California Division of Highways 
all programming of problems and proc- 
essing of data submitted for solution 
is centralized in the Tabulating Sec- 
tion of the Highway Planning Survey. 
This has proved to be a workable and 
efficient plan. General supervision of 
computer activities is under F. M. Rey- 
nolds, Principal Highway Engineer, 
with Sam Osofsky as Supervising 
Highway Statistician. 

According to Mr. Osofsky one com- 
puter of the IBM 650 class, with allied 
equipment, can serve the needs of a 
highway department spending $300,- 
000,000 for right-of-way and construc- 
tion. This would assume 24-hour oper- 
ation, and possibly the future installa- 
tion of a tape input unit in place of the 
card input unit we now have. 

As for the organization needed for 
programming and administration, it is 
difficult to give a definite answer. A 
large organization should expect to em- 
ploy 3 to 6 programmers. An alterna- 
tive would be to buy programming 
service from the manufacturer. Several 
engineers should be familiar enough 


FIG. 3. Layout problem frequently en- 
countered from curved alignment on 
bridges is solved by computer, eliminat- 
ing need to look up angles and func- 
tions in tables, and to perform arith- 
metical operations on a desk calculator. 


with programming to be able to recog- 
nize applications and diagram them in 
detail as an aid to the programmer, 
who is usually not an engineer. 

In brief, the organization would in- 
clude the following: 1 section chief, 1 
assistant, 3 to 6 programmers, and cler- 
ical personnel as needed (filing clerks, 
key punch operators, and such). 

It is probably too early to make any 
definite statement as to time saved. 
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Eventually we expect our electronic 
computer to do from 10 to 20 percent 
of the total work of the bridge design 
section. 

It is too early to tell what the full 
impact of the application of computers 
to civil engineering problems will be. 
Already in the field of earthwork com- 
putations the high-speed machines have 
made traditional methods obsolete. In 
the structural field several develop- 
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ments are probable. Exact classical 
methods of analysis may enjoy re- 
newed popularity because of the com- 
puter’s ability to solve systems of equa- 
tions and complicated mathematical 
expressions with ease. Acquisition of 
experience concerned with the effect of 
variables in difficult structural types, 
such as suspension bridges and arches 
on flexible piers, could be accelerated if 
the computer did the laborious work. 


FIG. 4. Machine rapidly 
computes offsets from 
baseline to key points 
on curved bridge align- 
ment. Problem and solu- 
tion are set up on forms 


here shown. Answers 
given by machine are 
circled. 


FIG. 5. Non-repetitive prob- 
lems also can be solved 
economically by machine 
in many cases. Torsional 
stiffness of a suspension- 
bridge tower at a given 
section can be computed in 
30 seconds. Twelve equa- 
tions are needed for prob- 
lem shown, but machine 
can handle as many as 42 
unknowns. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


Buffalo Convention 


Buffalo Section Host, with participation of the Engineering Institute of Canada 


Statler Hotel Buffalo, N. Y. June 3-7, 1957 


REGISTRATION HOTEL ACCOMMODATIONS 10:45 Discussion 


Hotel Statler, Mezzanine Floor 


11:00 The Ambuklao Rock-fill Dam 
E. M. Fucrx, M. ASCE, Executive 


Headquarters for the Buffalo Con- 
vention will be the Hotel Statler. 


Sunday, June 2: 1:00 p.m. to 7:00 
p.m. 


Monday through Wednesday: 8:30 
a.m. to 5:30 p.m. 


Thursday: 8:30 a.m. to 1:00 p.m. 
Registration fee: $5.00 (except 
ladies and students ). 


ADVANCE INFORMATION 
ON ATTENDANCE 


To help inplanning adequate facil- 
ities for the Buffalo Convention, 
the Convention Committee would 
appreciate knowing in advance 
that you plan to attend. Please 
fill out the coupon on page 158 
and mail to: 


Mr. Ralph H. Gallinger 
Engineer Park 
Buffalo 7, N. Y. 


INFORMATION AND 
REGISTRATION 


Information and registration fa- 
cilities will be maintained on the 
Mezzanine Floor of Hotel Statler 
from Sunday, June 2 through 
Thursday, June 6. Messages will 
be held for members at the Infor- 
mation Desk. 


LADIES HOSPITALITY ROOM 


The Grover Cleveland Room on 
the mezzanine floor of the Hotel 
Statler will be the place to meet 
other ladies attending the Buffalo 
Convention. The Hospitality 
Room will be open Monday 
through Friday from 9:00 a.m. to 
5:00 p.m. Hostesses will be pres- 
ent at all times to be of service to 
guests. Coffee will be served from 
9:00 a.m. to 11:30 a.m. each day. 
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The Statler is located in the heart 
of downtown Buffalo on Delaware 
Avenue at Niagara Square. Ar- 
rangements have been made to 
accommodate convention visitors 
at the headquarters hotel. A reser- 
vation request for your conven- 
ience is provided on page 161. 


AUTHORS’ BREAKFASTS 

8:00 a.m. Hotel Statler 
Monday, Tuesday, Wednesday, Thursday 
Presiding: Louis S. Bernstein, Chairman, 
Technical Program Committee 

Briefing session for speakers, dis- 
cussers, and program officials for 
each day will take place at a 
breakfast meeting on the morn- 
ing of that day. Attendance is by 
invitation.. 


MONDAY MORNING 
JUNE 3 


Soil Mechanics and Founda- 
tions Division 


Committee on Earth Dams 
9:00 a.m. 
Presiding: Stanley D. Wilson, Member, 


Executive Committee, Soil Mechanics 
and Foundations Division 


9:00 Utilization of Weathered Forma- 


tion Materials for Trinity Dam 
Embankment 

J. W. Hitr, M. ASCE, Supervisory 
Civil Engr., U. S. Bur. of Recla- 
mation, Denver, Colo. 


9:45 Discussion 


10:00 The Use of Niobrara Chalk at 


Gavins Point Dam 

H. A. Smso, M. ASCE, Chief, 
Foundations and Materials Branch, 
Omaha Dist., Corps of Engineers, 
Omaha, Nebr. 


Vice President, Harza Eng. Co., 


Chicago, IIl. 


11:45 Discussion 


WELCOMING LUNCHEON 


Monday, June 3 
12:15 p.m. Main Ballroom, Hotel Statler 
Presiding: Mason G. Locxwoop, 
President, ASCE 
Toastmaster: NATHAN SCHWARTZ- 
MAN, Convention Chairman 
Speaker: C. Furnas, 
Chancellor, Univ. of Buffalo. 
All members, guests, and friends 
of ASCE are invited cordially to 
attend. Tickets for this event must 
be purchased not later than 11:00 
a.m. on Monday. 


MONDAY AFTERNOON 
JUNE 3 


Highway Division 


2:30 p.m. 


Presiding: Archie N. Carter, Member, 
Executive Committee, Highway Divi- 
sion 


2:30 The role of the Consulting En- 


gineer in the Accelerated Highway 
Program 


3:00 Cooperation with Consultants by 


Highway Departments and Author- 
ities 

Conrap H. Lane, M. ASCE, Chief 
Engr., N. Y. State Thruway Au- 
thority, Albany, N. Y. 


3:30 Contractors Organization for Large 


Highway Construction Contracts 
over $5,000,000 

Howarp E. Dixon, M. ASCE, 
Vice President, Johnson, Drake & 
Piper, Inc., New York, N. Y. 
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4:00 Material Quality Control Proce- 


dures for Consultants on Large 
Highway Projects 

Epwarp A. Aspun,-Nur, M. 
ASCE, Consulting Engr., Denver, 
Colo. 


Power Division 
2:00 p.m. 
Presiding: Robert A. Sutherland, Mem- 


ber, Executive Committee, Power Divi- 
sion 


2:00 Design, Fabrication and Construc- 


tion Experiences on Penstocks 
Grorce R. LatHamM, A.M. ASCE, 
Asst. Engr., Ebasco Services Inc., 
New York, N. Y. 


3:00 Fabrication and Installation Op- 


erations 

Joun N. Prox, M. ASCE, Engr., 
Design, Chicago Bridge & Iron 
Co., Chicago, Ill. 


4:00 Suggested Criteria and Methods 


for Design of Penstocks 

Wittram R. Martin, Jr., J.M. 
ASCE; Engr.; and JAN A. VEL- 
trop, J.M. ASCE, Civil Engr., both 
with Harza Engineering Co., Chi- 
cago, Ill. 


Soil Mechanics and Founda- 
tions Division 

Commitiee on Frost 

Action and Permafrost 

2: pan. 


Presiding: Ralph B. Peck, Chairman, 
Executive Committee, Soil Mechanics 
and Foundations Division 


2:00 Interim Report on Core Drilling 


in Permafrost 

M. J. Hvorstev, M. ASCE, Con- 
sultant, Waterways Experiment 
Sta., Corps of Engineers, Vicks- 
burg, Miss. 


2:30 Discussion 


W. K. Boyp, M. ASCE, Chief, 
Frozen Ground Applied Research 
Branch, Snow, Ice and Permafrost 
Research Estab., Corps of Engi- 
neers, Wilmette, 


2:45 Ventilated Building Foundations 


in Greenland 


Rocer H. M. ASCE, 


Deputy Engr. in Charge, Metcalf 
and Eddy-Alfred Hopkins and 
Associates, Boston, Mass. 


3:15 Discussion 

W. E. Fer, Chief, Paving, Foun- 
dations and Materials Branch, 
Eastern Ocean Dist., Corps of En- 
gineers, New York, N. Y. 
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3:30 Design and Construction of a Pile 


Foundation in Permafrost 

J. C. InEToN, Foundations and Ma- 
terials Branch, Alaska Dist., Corps 
of Engineers, Anchorage, Alaska. 


4:00 Load Tests of Piles in Permafrost 


W. C. Dias, Arctic Constr. and 
Frost Effects Lab., New England 
Div., Corps of Engineers, Boston, 


10:30 Metropolitan Traffic and Highway 


Mass. 


4:30 Discussion 


POWER DIVISION 
FIELD TRIP 


To Huntley Steam Station 
Monday, June 3 


Departs 7:00 p.m. from Hotel Statler, 
returns 9:30 p.m. 


Construction Division, co-sponsor 


Trip: To Huntley Steam Sta- 
tion, operated by Niagara Mo- 
hawk Power Corp. The present 
capacity of this installation is in 
excess of 750,000 kw, and currently 
under construction are 400,000 kw 
of additional capacity. The two 
new units will be rated at 200,000 
kw and will have close-coupled 
compound turbines that will oper- 
ate at 2400 psi and 1050 deg. F. 
It is expected that these generating 
units will produce one kwhr per 
900 Btu. The new units are being 
placed in an area formerly occu- 
pied by four 30,000-kw stoker-fed 


units. 
Transportation: By bus. 
Cost: $1.00. 


Tickets for this trip may be pur- 
chased at the Convention registra- 
tion desk not later than 12:00 
noon on Monday. 


TUESDAY MORNING 
JUNE 4 


Highway Division 


9:30 a.m. 


Presiding: J. Paul Buckley, Secretary, 
Executive Committee, Highway Division 


9:30 Special Highway Problems created 


by Construction of the Seaway 
and St. Lawrence Power Project 

J. B. McMorran, M. ASCE, Chief 
Engr., N. Y. Power Authority, 
New York, N. Y. 


10:00 Ontario Highways 


Problems 

M. V. Jones, Metropolitan Plan- 
ning Board, Toronto, Ont., Can- 
ada. 


11:00 The Buffalo Thruway & Arterial 


Plan 

E. G. H. Youncmann, Dist. Engr., 
N. Y. State Dept. of Public Works, 
Buffalo, N. Y. 


Power Division 
9:30 a.m. 


Presiding: Frank B. Cook, M. ASCE, 
Chief, General Eng. Branch, U. S. 
Bur. of Reclamation, Denver, Colo. 


9:30 Determination of Stresses in An- 


chor Blocks 

R. Boucuayer and S. FERRAND, 
Bouchayer & Viallet, Grenoble, 
France 


10:30 Water Hammer Design Criteria 


JoHN ParMAKIAN, M._ ASCE, 
Technical Eng. Investigations, 
U. S. Bur. of Reclamation, Denver, 
Colo. 


Soil Mechanics and Founda- 
tions Division 


9:00 a.m. 


Presiding: Ralph E. Fadum, Member, 
Executive Committee, Soil Mechanics 
and Foundations Div. 


Symposium on Earthwork Features 
—St. Lawrence River Power and 
Seaway Projects, International 
Rapids Section 


9:00 Soils and Earthwork Features 


R. M. Haines, A.M. ASCE, Soils 
Engr., St. Lawrence River Joint 
Board of Engrs., Massena, N. Y.; 
and G. E. Oxson, Chief, Foun- 
dations and Materials Branch, Buf- 
falo Dist., Corps of Engineers, 
Buffalo, N. Y. 


9:35 Discussion 
9:45 Soil and Foundation Problems of 


the Long Sault Canal (co-spon- 
sored by Structural Division) 
Harris H. Burke, M. ASCE, 
Bechtel Corp., Cougar, Wash. 


10:15 Discussion 
10:30 Earth Excavation Methods and 


Related Soil Problems 

E. L. Anmstronc, M. ASCE, Asst. 
Project Manager, and Ricwarp E. 
Burnett, M. ASCE, Construction 
Manager, Reservoir Area, St. Law- 
rence River Power Project, Uhl, 
Hall and Rich, Massena, N. Y. 


11:00 Discussion 
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11:15 Foundation Investigations and De- 
signs for Dikes 

J. N. Harris, Manager, Soils Div., 
St. Lawrence River Project; and 
. R. MacArrtuur, Soils Engr., 
Uhl, Hall & Rich, Massena, N. Y. 


Structural Division 


9:30 a.m. 


11:00 The St. Lawrence Seaway—Plan- 


ning and Construction Progress 

LawrENCE H. Burpee, A.M. 
ASCE, Deputy Chief Engr., St. 
Lawrence Seaway Authority, 
Montreal, Que.; and A. F. Grir- 
FIN, M. ASCE, Special Eng. Con- 
sultant, North Central Dist., Corps 


of Engineers, Chicago, IIl. 


Presiding: James N. DeSerio, Member, 
Cc ittee on Session Programs, Struc- 
tural Division 


9:30 Model Testing, Design and Con- 


struction of 350-ft Concrete Stack, 
Niagara Mohawk Power Corp. 
Note: This unit is just started 
and will be under construction 
during the Convention. There will 
be a field trip by the Power Di- 
vision on Monday evening to view 
the power station where this is be- 
ing installed. 


10:00 Welded Bridges in New York 


State 

Epwarp J. RaMenr, Principal Civil 
Engr., N. Y. State Dept. of Public 
Works, Albany, N. Y. 


Nore: There will be a Field Trip 
by the Highway Division on Wed- 
nesday morning covering part of 
the Thruway where many of these 
structures will be seen. 


10:30 Survey of Susceptibility to Vibra- 


tion of Various Types of Highway 
Bridges 

L. T. OrHver, J.M. ASCE, Physi- 
cal Research Engr., Michigan State 
Highway Dept., East Lansing, 
Mich. 


Waterways and Harbors 
and Hydraulics Divisions, 
Joint Session 


9:30 a.m. 


Presiding: Roger H. Gilman, Member, 
Executive Committee, Waterways and 
Harbors Division 


Committee on Navigation and 
Flood Control Facilities, Water- 
ways and Harbors Div. 


9:30 St. Lawrence Seaway, 27-Ft Ca- 


nals and Channels 

Groruaus, St. Lawrence 
Seaway Development Corp., Mas- 
sena, N. Y.; and D. M. RIPLey, 
Hydraulic Engr., St. Lawrence 
Seaway Authority, Montreal, Que. 


10:00 Long Sault Canal Locks 


Rosert B. McKee, A.M. ASCE, 
Civil Engr., Corps of Engineers, 
Buffalo, N. Y. 


10:30 Beauharnois Canal Locks 


D. McIntyre, Senior Hydraulic 
Engr., St. Lawrence Seaway Au- 
thority, Montreal, Que. 


HIGHWAY DIVISION 
LUNCHEON 


Tuesday, June 4 


12:15 p.m. 
New York Room, Hotel Statler 


Presiding: Epwarp J. NuNaN, M. 
ASCE, President, Buffalo Sec- 
tion, ASCE; Sales Manager, 
Buffalo Salg Co., Inc., Buffalo, 
N. Y. 


Speaker: Bertram D. TALLamy, 
Federal Highway Administra- 
tor, Washington, D. C. 


All members, guests and friends 
of ASCE are invited cordially to 
attend. Tickets may be purchased 
at the Convention registration 
desk not later than 5:30 p.m., on 
Monday. 


HIGHWAY DIVISION 
FIELD TRIP 


New York State Thruway 
Tuesday, June 4 


Departs 2:00 p.m. from Hotel Statler, 
returns 5:00 p.m. 


Trip: Visit to construction sites 
and completed portions of New 
York State Thruway. Presently 
open to traffic is the 900-mile ex- 
pressway from New York City to 
Buffalo. Now under construction is 
the 80-mile road from Buffalo to 
the western border of New York 
State near Erie, Pa. The Thruway 
is a toll road constructed and op- 
erated by the New York State 
Thruway Authority. The road is 
free from all intersections and has 
special interest features to relieve 
driver fatigue from repetitious 
scenery. The most modern design 
features were employed to afford 
safe convenient highway 
travel. 


Transportation: By bus. 


Tickets may be purchased not la- 
ter than 5:30 p.m., Monday, June 
3 at Convention registration desk. 


POWER DIVISION FIELD 
TRIP, LUNCHEON MEETING 


Sir Adam Beck Hydroelectric Station 
Tuesday, June 4 


Departs 12:00 noon from Hotel Statler, 
returns 6:00 p.m. 


Trip: Visit to Sir Adam Beck 
Hydroelectric Station, operated by 
the Hydroelectric Power Commis- 
sion of Ontario, Canada, and lo- 
cated on the Niagara River about 
five miles downriver from Niagara 
Falls. Construction was made in 
two stages according to existing 
U. S. & Canadian treaty provi- 
sions concerning water diversions. 
The first was completed in 1930 
and the second in 1956. An inter- 
esting feature of the installation is 
a pumped storage development by 
means of which water is pumped 
into storage at night and released 
subsequently for daytime peaking. 
Total installed capacity aggregates 
1,953,000 hp. Also on the tour is 
a visit to the Niagara Remedial 
Works above the Falls. The inter- 
national venture was designed to 
provide a more even distribution 
of flow over the Falls and to main- 
tain desired water levels in the up- 
per reaches of the river. 


Transportation: By bus. 
Luncheon: Provided for on tour. 


Tickets may be purchased not la- 
ter than 5:30 p.m., June 3 at Con- 
vention registration desk. 


STRUCTURAL DIV. FIELD 
TRIP, DINNER MEETING 


Bethlehem Steel Plant 
Tuesday, June 4 


Departs 2:00 p.m., Hotel Statler, re- 
turns in evening 


Trip: To Bethlehem’s Buffalo 
Steel Plant, sixth largest in the 
world in terms of steel produc- 
tion. Strip mill and bar mill are 
among points of interest on tour. 
100-million-dollar expansion 
program is almost completed at the 
Lake Erie Shore plant, which em- 
ploys nearly 20,000 people. 


Transportation: By bus. 
Dinner: Provided for on tour. 


Cost: $3.00 per person. 


Tickets may be purchased not la- 
ter than 5:30 p.m., June 3, at 
Convention registration desk. 
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WEDNESDAY MORNING 
5 


Conditions of Practice 
Department 


9:00 a.m. 


Presiding: Glenn W. Holcomb, Vice 
President, ASCE; Chairman, Dept. of 
Conditions of Practice 


Committee on Registration 


9:00 Address of the President 
Mason G. Lockxwoop, President, 
ASCE. 


9:30 Registration a Must for Profession- 
al Recognition 
NEWELL L. FREEMAN, Secretary, 
Board of Examiners for Profes- 
sional Engrs. and Land Surveyors, 
State of New York. 


10:15 Subject to be Announced 


J. M. Muir, P. Eng., Secretary- 
Treasurer, Dominion Council of 
Professional Engrs. (Canada). 


Power Division 
9:30 a.m. 


Presiding: Glenn H. Von Gunten, Chair- 
man, Power Division Committee on 
Progress in Power Plant Design 


9:30 Design, Fabrication and Installa- 
tion of High-Pressure Wyes and 
Multi-Layer Penstocks 


E. Scumirtz, A. O. Smith Corp. 


10:30 Penstock Experience & Design 
Practice of P.G. & E. Co. 
Gorpon V. RicHs~rps, A.M. ASCE, 
Senior Civil Engr., Pacific Gas 
and Electric Co., San Francisco, 
Calif. 


Structural Division 
9:30 a.m. 
Presiding: James N. DeSerio, Member, 


Gc ittee on Session Programs, Struc- 
tural Division 


9:30 Design of Folded Plate Roofs 
Howarp Simpson, A.M. ASCE, 
Assoc. Prof. of Structural Eng., 
Mass. Inst. of Technology, Cam- 
bridge, Mass. 


10:00 Test of Reinforcing Concrete Fold- 
ed Plate Structure 
Rosert B. Moorman, M. ASCE, 
Chairman and Prof. of Civil Eng., 
Syracuse Univ., Syracuse, N. Y. 
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10:30 Application of Prestressing to 
Folded Plate Structures 
ALFRED L. ParmMe, A.M. ASCE, 
and W. Burr BENNETT, Structural 
and Railways Bur., Portland Ce- 
ment Assoc., Chicago, II. 


Waterways and Harbors 
and Hydraulics Divisions, 
Joint Session 


9:30 a.m. 


Presiding: Roger H. Gilman, Member, 
Executive Committee, Waterways, and 
Harbors Division 


Committee on Navigation and 
Flood Control Facilities 


9:30 Great Lakes Harbors 
E. W. Netson, Chief, Eng. Div., 


North Central Div., Corps of En- 
gineers, Chicago, III. 


10:00 The Niagara Falls Control Struc- 
ture 
Ho.pen, M. ASCE, Chief 
Engr.; and Joun L. Soare, Pro- 
ject Engr., The Hydro-Electric 
Power Commission of Ontario, Tor- 
onto, Ont. 


10:30 The Welland Canal 
W. A. O’NeEmL, Div. Engr., St. 
Lawrence Authority, St. Cathar- 
ines, Ontario. 


11:00 Restoration of Presque Isle (Spon- 

sored by Committee on Coastal 
Eng. 
LorEN W. M. ASCE; 
Col., Corps of Engineers, U. S. 
Army, Buffalo, N. Y.; and GeraLp 
A. Lynpe, Civil Engr., Buffalo 
Dist., Corps of Engineers, Buffalo, 
N.Y; 


WEDNESDAY AFTERNOON 
JUNE 5 


Conditions of Practice 
Department 


2:30 p.m. 


Presiding: Norman R. Moore, Vice Presi- 
dent, ASCE, and Vice Chairman, Com- 
mittee on Conditions of Practice 


Public Hearing of Committee on 
Junior Members 


Moderator: Trent R. Dames, Chairman, 
Committee on Junior Members 


(A) Indoctrination and Orientation 


Frank W. Epwarps, Vice Chair- 
man, Committee on Junior Mem- 
bers. 


(B) Participation in Society Affairs 
NomeErR Gray, Committee on Jun- 
ior Members. 


CONDITIONS OF PRACTICE 
LUNCHEON 
Wednesday, June 5 


12:15 p.m. 
Rendezvous Room, Hotel Statler 


Presiding: GLENN W. 
Vice President, ASCE, and 
Chairman, Committee on 
Conditions of Practice. 


Speaker: H. Ex- 
ecutive Secretary, American 
Society of Civil Engineers. 


Subject: The Young Engineer in 
ASCE: an Objective Analysis 
of the Facts. 


Tickets may be purchased not la- 
ter than 5:30 p.m., Tuesday, June 
4 at Convention registration desk. 


(C) Loss of Transfer to Assoc. Member 


Trent R. Dames, Chairman, Com- 
mittee on Junior Members. 


(D) Revision of Member Grades 
S. LaLonpge, M. ASCE, 
Chairman, Civil Eng. Dept., New- 
ark College of Engineers, Newark, 
N. J. 


(E) Written Communications 
JAMEs Morcan, Jr., Committee on 
Junior Members. 


Power Division 
2:00 p.m. 


Presiding: A. W. F. McQueen, M. ASCE, 
General Manager, H. G. Acres & Co., 
Niagara Falls., Ont., Canada 


2:00 Some Aspects of Kemano Pressure 
Conduit Engineering Investiga- 
tions 


3:00 Design, fabrication and construc- 
tion of large pressure conduits 


4:00 Raquette River Development—De- 
sign and Construction 


Louis S. Bernstein, M. ASCE, 
Chief Design Engr., Niagara Mo- 
hawk Power Co., Buffalo, N. Y. 


Sanitary Engineering 
Division 
2:30 p.m. 
Presiding: Richard Hazen, Chairman, 
Executive C ittee, Sanitary Engi- 
neering Division 

2:30 Water Quality Investigation in the 
Lower Detroit River 
Francis P, CoucHuiin, Jr., J.M. 
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ASCE, Engineer, Hazen & Sawyer, 
New York, N. Y. 


3:00 Pollution of Niagara River and 
Tributary Waters 


Reymonp Hess, Chief Chemical 
Engr., National Aniline Co. 


3:30 ( New topic) 
A. E. Berry 


4:00 Lake Erie Pollution Survey in 
Ohio 
Freperick H. Warinc, M. ASCE, 


Chief Engr., State Dept. of Health, 
Columbus, Ohio. 


Waterways and Harbors 
and Hydraulics Divisions, 
Joint Session 


2:30 p.m. 


Committee on Research, Water- 
ways and Harbors Division 


Presiding Roger H. Gilman, Member, 
Executive Committee, Waterways and 
Harbors Division 


2:30 Laboratory Investigation of Rub- 
e-mound Breakwaters 

R. Y. Hupson, M. ASCE, Chief, 

Wave Action Section, Waterways 

Experiment Sta., Corps of Engi- 
neers, Vicksburg, Miss. 


3:00 Great Lakes Connecting Channels 
Project 
Peter C. Hyzer, Col., Corps of 
Engineers, District Engr., and H. 
E. Hut, Chief, Eng. Div., Detroit 
Dist., Corps of Engineers, Detroit, 
Mich. 


3:30 Diversion of Waters from the 
Great Lakes 


Harvey F. Lawneap, M. ASCE, 
North Central Div., Corps of En- 
gineers, Chicago, IIl. 


4:00 Niagara Falls Model Studies 


A. P. Roxruins, Col., Corps of 
Engineers, Director; and 
B. Fenwick, M. ASCE, Chief, 
Rivers and Harbors Branch; Water- 
ways Experiment Sta., Vicksburg, 
Miss. 


Structural Division 


2:30 p.m. 


Presiding: James N. DeSerio, Member, 
Committee on Session Programs, Struc- 
tural Division 


2:30 


Prestressed Wind Bracing in 
Queen Elizabeth Hotel 
D. A. CHAMBERLAIN, Jr. 
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3:00 The Design of the Deas Island 
Tunnel 


T. BroENpDuM-NIELSEN and PER 
Hatt, A.M. ASCE, Asst. Chief 
Engr., Foundation Co. of Canada, 
Ltd., Montreal, Quebec, Canada. 


3:30 The Lessons to be Learned from 
Concrete Failures 


H. Joun Racey. 


ENGINEERS’ PARTY 
Cocktail Party, Dinner and Dance 
Main Ballroom, Hotel Statler 


Wed., June 5, 6:30 


The Engineers’ Party will be the 
main social event of the Conven- 
tion. Cocktails will. be served at 
6:30 followed by dinner at 7:30 in 
the main ballroom at the Hotel 
Statler. Dancing will begin at 10:00 
in the main ballroom. Dress will 
be informal. All members, wives 
and guests are invited to attend. 


Presiding: Mason G. Lockwoop, 
President, ASCE. 


Dinner Toastmaster: Epwarp J. 
Nunan, President, Buffalo 
Sect., ASCE. 


Speaker: Witper M. BrvcKER, 
Secretary of the Army. 


Tickets may be purchased until 
5:30 p.m., Tuesday, June 3, at the 
Convention registration desk. 


THURSDAY MORNING 


JUNE 6 
Construction Division 
9:30 a.m. 


Presiding Warren N. Riker, Vice Chair- 
man, Executive Committee; and John 
T. Senesy, Chairman, Committee on 
Session Programs, Construction Div. 


9:30 Construction of Cofferdams in 


Swift-Flowing Streams 


Epwin P. Swatexk, Jr., M. ASCE, 
Chief Design Engr., Dravo Cor- 
poration, Pittsburgh, Pa. 


10:15 How a Difficult Physical Condi- 


tion Was Met by Proper Plant 
Selection 


JoserH Frein, Chief Engr., Morri- 
son Knudsen, Boise, Idaho. 
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Hydraulics and Waterways 
and Harbors Divisions, 
Joint Session 


9:30 a.m. 


Presiding: Arthur T. Ippen, Member, 
Executive Committee, Hydraulics Divi- 
sion 


Committee on Research, Hydraul- 
ics Division 


9:30 Research Projects for St. Law- 
rence Seaway Conducted at Na- 
tional Research Council 
W. D. Baines, J.M. ASCE, Head, 
Hydraulic Lab., National Research 
Council (Canada), Montreal 
Road, Ottawa, Ont., Canada. 


10:00 American Models of St. Lawrence 
Seaway, Cornwall Island Vicinity 
E. B. Lipscoms, M. ASCE, Engr. 
Supervising Hydraulic Research, 
Waterways Experiment Sta., Vicks- 
burg, Miss. 


10:30 Introductory Remarks on Hydraul- 
ic Models of St. Lawrence Power 
Project 
Orro M. ASCE, Chief 
Engr., Hydroelectric Power Com- 
— of Ontario, Toronto, Can- 
ada. 


11:00 Hydraulic Models of St. Lawrence 
Power Project 


J. B. Bryce, Hydraulic Engr., Hy- 
droelectric Power Commission of 
Ontario, Toronto, Canada. 


Sanitary Engineering 
Division 


9:30 a.m. 
Presiding: Richard Hazen, Chairman, 
Executive Committee Sanitary Engi- 
neering Division 

9:30 Intake Designs in Detroit River 
Eucene A. Harpin, M. ASCE, 
Civil and Sanitary Engr., Parsons, 
Brinckerhoff, Hall and Macdonald, 
New York, N. Y. 


10:00 Intake Designs in Niagara River 
and Lake Ontario 


RayMonp H. N. Murray. 


10:30 Intake Designs in Lake Erie 


Cari W. Ren, A.M. ASCE, Engr., 
Greeley and Hansen, Engineers, 
Chicago, Ill. 


11:00 Present Picture “Deep Inch” show- 
ing pipe line across Straights of 
Mackinac 


A. M. Ercuer and JosepH Trox- 
ELL. 


CIVIL ENGINEERING 


= 
oe. 


Structural Division 
9:30 a.m. 
Presiding: James N. DeSerio, Chair- 


man, C ittee on Session Programs, 
Structural Division 


9:30 The St. Lawrence Power Project— 


Overall Planning and Basic Design 


R. Ricu, M. ASCE, Uhl, 
Hall & Rich, Boston, Mass. 


10:00 Electrical Engineering Features of 


the St. Lawrence Power Project 


J. S. Satoma, Uhl, Hall & Rich, 
Boston, Mass. 


10:30 Structural Features of Long Sault 


Canal Locks, St. Lawrence Seaway 
StaNLey B. Hunt, Chief of Eng. 
Div., Corps of Engineers, Buffalo, 
N. Y. 


ST. LAWRENCE SEAWAY 
AND POWER PROJECT 
LUNCHEON 


With Multi-Division Co-sponsorship 


Thursday, June 6 
12:15 p.m. New York Room 


All members, guests and friends of 
ASCE are invited cordially to at- 
tend. Tickets may be purchased for 
this event before 5:30 p.m. on 
Wednesday, June 5. 


THURSDAY AFTERNOON 
JUNE 6 


Hydraulics Division 


2:30 p.m. 


Presiding: Arthur T. Ippen, Member, 
Executive Committee, Hydraulics Division 


Committee on Design 


2:30 Regulation of Lake Ontario by In- 
ternational St. Lawrence River 


Power Project 


R. H. Water Resources 
Branch, Dept. of Northern Affairs 
and National Resources, Ottawa, 


Ont., Canada. 


FRANKLIN F. Snyper, M. ASCE, 
Hydraulic Engr., Dept. of the 


Army, U. S., Washington, D. C. 


3:00 a River and Eisenhower Lock 


odels 


Martin E. Nextson, M. ASCE, 
Chief, Hydraulics Lab. Branch, 
and Harvey J. Jonnson, A.M. 
ASCE, Hydraulic Engr., St. Paul 
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Dist., Corps of Engineers, St. Paul, 
Minn. 


3:30 Hydraulic Design Problems of St. 


Lawrence Project Power Facilities 
GeorcEe E. Hype, M. ASCE, Hy- 
draulic Engr., Uhl, Hall, and Rich, 
Engrs., Massena, N. Y. 


Construction Division 
2:30 p.m. 


Presiding: Warren N. Ricker, Vice 
Chairman, Executive C ittee; and 
John J. Senesy, Chairman, Committee 
on Session Programs, Construction Di- 
vision 


2:30 Skylines 


W. F. Kennepy, Engr., Bethlehem 
Steel Co., New York, N. Y. 


3:15 Mackinaw Straits Bridge 


J. Perano, Chief Engr., Merritt, 
Chapman & Scott, New York, N. Y. 


Sanitary Engineering 
Division 

2:30 p.m. 

Presiding: Richard Hazen, Chairman, 


Executive Committee, Sanitary Engi- 
neering Division 


2:30 Industrial Waste Treatment and 


Metropolitan Needs for Sewers 
and Sewage Treatment for Niagara 
Falls 


Epwarp J. Smiru, Supt. of Sewage 
Treatment, Niagara Falls, N. Y. 


3:00 Sewage Problems at Buffalo, N. Y., 


and Revenue Sources 


FREDERICK W. Crane, M. ASCE, 
General Manager, Buffalo Sewer 
Authority, Buffalo, N. Y. 


3:30 Metropolitan Sewers and Sewage 


Treatment for Rochester, N. Y. 


Dow Hams.in, Commissioner of 
Public Works, Rochester, N. Y. 


WOMEN’S PROGRAM 


Sunday, June 2, 1:00 p.m. to 7:00 
p.m.: Registration on Mezza- 
nine Floor, Hotel Statler 


Monday, June 3: “Get Acquaint- 
ed” Tea at Hotel Statler 


Tuesday, June 4: Tour of Niagara 
Falls and Old Fort Niagara 


and Luncheon at Niagara 


Falls Country Club. 


Wednesday, June 5: Time provided 
for shopping, visiting muse- 
ums, etc. Suggestions at 
Women’s Headquarters. Din- 
ner Dance in evening. 


Thursday, June 6: Luncheon at 
Twentieth Century Club. En- 
train for Massena and the St 
Lawrence Seaway in the eve- 
ning. 


GENERAL CONVENTION 
EXCURSION 


Thurs. Evening to Sat. Morning 


June 6, 9:00 p.m., to June 8, 9:00 a.m. 
All Aboard for the St. Lawrence 


The special tour to the St. Law- 
rence Seaway and Power Project 
is one of the many attractive fea- 
tures of the Buffalo Convention. 
The tour will include round-trip 
train transportation via private 
train with sleeping accommoda- 
tions, meals en route and while at 
the project, and the special inspec- 
tion trip at the seaway and power 
development. The special train will 
leave Fort Erie, Ontario, at 
9:30 p.m., Thursday evening, June 


6, and will return to Fort Erie at 


approximately 9:00 a.m., Saturday 
morning. Buses will provide trans- 
portation between the Hotel Stat- 
ler and Fort Erie. 


Many of the important phases of 
design and construction will be 
presented by means of papers and 
discussions at the Convention 
prior to the tour. Thus, well 
briefed, the ASCE delegates will 
gain further enjoyment and value 
from the specially conducted tour 
to the construction site. The tour 
will coincide with major construc- 
tion activity on the job. Points of 
interest included in the tour are 
the Grass River and Dwight D. 
Eisenhower Locks, the Long Saul 
Dam, Barnhart Island Powerhouse, 
and the Iroquois Regulating Dam. 
The locks of the Seaway are cap- 
able of lifting vessels 85 ft through 
the 10-mile-Long Sault Canal 
which bypasses the adjacent power 
project structures. 


Here indeed is a unique opportu- 
nity for all civil engineers to see, 
under ideal conditions, one of the 
century’s most fascinating con- 
struction undertakings. Every ef- 
fort has been made to make the 
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tour as valuable, convenient, and 
economical as possible for the 
delegates and their families who 
take advantage of this opportu- 
nity. 


Buffalo departure: Thursday, 9:00 
p.m., June 6, by bus from 
Hotel Statler; 9:30 p.m., by 
train from Fort Erie, Ontario, 
Canada 


Massena arrival: Friday, 8:00 a.m., 
June 7. 


Massena departure: Friday 9:00 
p.m., June 7. 


Return to Buffalo: Saturday 9:00 
a.m., June 8. 


Estimated cost: Approximately 
$35 per person. Includes trans- 
portation, roomette, sleeping 
accommodations and meals. 
Some compartments and bed- 
rooms will be available. 


Reservations for this tour must be 
made early 


BUFFALO CONVENTION 
COMMITTEES 


General Chairman 
Nathan Schwartzman 


Steering Committee 

Louis 8. Bernstein, Frederick W. Crane, 
Edward J. Nunan, Newell L. Nuss- 
baumer, Loren W. Olmstead, Nathan 
Schwartzman 


Arrangements & Entertainment 
Committee 


Edward J. Nunan, Chairman 
Frederick W. Crane, Vice Chairman 


Attendance Committee 
Arthur G. Taylor, Chairman 
Carl J. Bernhardt, Vice Chairman 


Finance Committee 
Newell L. Nussbaumer, Chairman 
Joseph E. Tisdel, Vice Chairman 


Hotel Committee 
Glenn E. Sherman, Chairman 
Harry M. Huy, Vice Chairman 


Ladies Program Committee 

Mrs. Ralph H. Gallinger, Chairman 
Miss Mildred E. Schudt, Vice Chairman 
Mrs. Loren W. Olmstead, Vice Chairman 


Local Field Trips Committee 
Harold I. Howell, Chairman 
Robert L. Wirt, Vice Chairman 


Public Relations Committee 
Fred W. Reusswig, Chairman 
Robert C. Richert, Vice Chairman 


Reception Committee 
Charles R. Waters, Chairman 
William T. Huber, Vice Chairman 


Registration Committee 
Ralph H. Gallinger, Chairman 
James MacDonald, Vice Chairman 


St. Lawrence Project Tour Committee 
Loren W. Olmstead, Chairman 
Donald B. Williams, Vice Chairman 


Technical Program Committee 


Louis S. Bernstein, Chairman 
John R. Campbell, Vice Chairman 
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Piers supported by passive 
earth pressure 


NOBLE G. ROBBINS, structural Engineer, Pure Oil Company, Chicago, Il. 


A short-cut method has been devel- 
oped by the writer to save time in the 
oft-repeated operation of designing a 
concrete pier to resist a horizontal force, 
taking into account the passive earth 
pressure. 
The graph, Fig. 1, was prepared from 
the following equation: 
4Wp (2+ 3 F) 
Pp — P, = 
in which, 
Pp = total passive earth pressure 
P4 = total active earth pressure 
W> = total horizontal load applied 


-§ as shown in Fig. 2 


X =distance pier extends below 
grade, values on curved lines in 
Fig. 1 
To find Pp, use the formula: 
Pp = W, tan? (45 + 14 ¢) = 350 Ib 
where W, = weight of earth = 100 lb 
per cu ft 
@ = angle of repose of earth 


33° 41’ 


Example solved 


The following problem illustrates the 
method of using the nomograph. A 
horizontal load of 300 lb is applied to a 
single post stanchion at a point 15 ft 
above grade. Determine the depth and 
width of a concrete pier required to re- 
sist this force. The pier is to be earth 
formed, using the passive earth pressure 
as a resisting force. 

Enter the graph, Fig. 1, at H = 15 ft, 
and move to the right along the dashed 
line. The surves represent depth of ex- 
cavation. The dashed line intersects the 
6-ft curve at the 300-lb point (see hori- 
zontal scale). This means that a pier 12 
in. wide and 6 ft deep will resist a 300-lb 
horizontal force applied to it 15 ft above 
grade. 

Since the 5-ft curve is intersected at 
180 lb, if the pier extended below grade 


only 5 ft, it would have to be 20 in. wide. 
The equation would be: 


300 
180 < 12 = 20 in. 


\ 
\ 


26 


FIG. 1. Nomograph gives depth of pier 
required below grade (X, curved lines) 
when applied load (Wp, horizontal 
scale) is pounds per sq ft of projected 
width of pier normal to applied load, is 
known, and when height above grade of 
application of applied load (H, vertical 
scale) is also known. 


Stanchion 


FIG. 2. Diagram 
defines terms Wp, 
H, and X. 
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NOTEBOOK 


Earthwork quantities for pipe trenches 


by nomograph 


RICHARD A. MILLER sbranfora Associates, Civil Engineers, Branford, Conn. 


FIG. 1. Nomograph gives quantity of excavation for drainage pipe when pipe 


To determine the quantity of excava- 
diameter, depth of excavation, and length are known. 


tion in a pipe trench with vertical sides, 
the nomograph, Fig. 1, has been pre- 
pared. It is based on the assumption 
that the excavation is 2 ft wider than 


the pipe diameter. The equation on 500 4 
which the nomograph is based is: 
(D+2)XHXL 
4000-4 
in which, 3000 +- 250 
2000-+4- 
Q = quantity of excavation, cu yd 4 15 200-4 
D = diameter of pipe, ft 1000+ 7 ; 
H = depth of excavation, ft + | 150 
84 
L = length of excavation, ft 
A = area of cross section, sq ft © 
Then 27 Q = (D+2)XHXL 48 
log 27 + log Q = log (D + 2) + log 2 
H + log L }-30 3 ots 
log A = log (D + 2) + log H le 
log 27 + log Q = log A + log L srg SMa | | 1? 
4x 
The derivation of the variables from To wa 
which the nomograph was designed is 10> : = 
given in Table I. + 4 a 
On the nomograph, the scale for pipe at 3 30-3 
diameter, shown in inches for convenient 254 
reading, is at the extreme left, and the 2+ 7 
scale for average depth of excavation is | q 20 
second from the right. Lying directly 
between these two is a pivot line which : 15 
could actually be scaled and labeled as 14 ] 
cubic yards of excavation per foot of ; 
length. At the extreme right is the scale 10-1 
for length of excavation. The final scale, 
which shows the quantity of excavation, 
lies between these last two scales. 
TABLE |. Derivation of variables for nomograph 
average depth of excavation is assumed LIMITS OF FUNCTIONS OF RANGE OF EQUATION OF 
to be 4 ft. A straight line drawn between VARIABLE _—— VARIABLE FUNCTION Mopvutvs ScaLe 
line. A straight line from this point on a bags xe. ; 
the pivot line to the assumed length of 
100 ft shows that the quantity of ex- un 
cavation is 59 cu yd. log 27 Q z =2log27Q 
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SOCIETY 
NEWS 


Old Man River — Jackson Convention Theme 


Old Man River dominated the Soci- 
ety’s Spring Convention—the technical 
program, the inspection trips to the 
Waterways Experiment Station, and the 
atmosphere of Jackson, capital city of 


The Hon. J. P. Coleman, governor of 
Mississippi, addresses the Governor's 
Luncheon, one of the high points of the 
Jackson Convention. 


Left-hand view shows President and Mrs. Mason Lockwood, 
ASCE Vice-President Norman Moore, and Executive Secre- 
tary W. H. Wisely at the Joint Structural and Soil Mechanics 
Luncheon. Guiding one of the daily Authors’ Breakfasts are 
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Mississippi and host to the Convention, 
February 18-21. It was the first national 
convention of the Society ever held in 
Mississippi, and the whole state joined 
the Mid-South Section in giving the 
red carpet treatment to the engineer 
visitors. 

From the governor of the state, 
the Hon. J. P. Coleman, and the mayor 
of the city, the Hon. Allen C. Thomp- 
son; from the Chamber of Commerce; 
from members in Mississippi and their 
ladies; from other citizens; and from 
the press, the reception was as heart- 
warming as it was overwhelming. 

In greeting the group Governor 
Coleman declared, “We're glad to wel- 
come you to Mississippi. We want you 
to stay. If you must go at the close of 
your Convention, come again soon, for 
keeps.” To emphasize Jackson’s greeting 
and to honor the profession, Mayor 
Thompson proclaimed the period of the 
Convention, “Civil Engineers Week in 
Jackson.” A measure of the member in- 
terest in this first ASCE Convention in 
the state was the large (for a spring 
Convention) attendance of 1,550 mem- 
bers, guests, and students. 

In his appreciative response to Mayor 
Thompson’s address at the Wednesday 
morning general session, President Ma- 
son Lockwood explained the purposes of 


Committee. 


our Society in the following well chosen 
words: 

“Today’s largest profession stands 
squarely between the hopes, the aspira- 
tions, the sublimest yearnings of man- 
kind and most of the awesome uncer- 
tainties which presently obscure and 
threaten to block the march of civiliza- 
tion. The substance of our Society is 
the composite skill and judgment of 
nearly forty thousand serious-minded 
engineers freely exchanging ideas for the 
technical advancement and _ professional 
development of the civil engineering 
profession. 

“These conventions are merely the in- 
strumentality for the coordinated release 
of the hundreds of technical and pro- 
fessional papers .. . the end product of 
countless numbers of individuals and 
committees working interminable hours 
to make available for the general good 
the latest and best ...in an _ ever- 
changing pattern of technological im- 
provement.” 


Mississippi River Floods Controlled 

Throughout the week-long series of 
technical and professional sessions, ex- 
hibits, and inspection trips ran the 
theme of the Convention—the Miss- 
issippi River and the situations, good 
and bad, created by it. 


(left to right in right-hand photo) Raymond W. Sauer, 
president of Mid-South Section; Earl C. Meserve, secretary: 
and Willard J. Turnbull, chairman of Technical Program 
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Vicksburg, an hour’s ride to the west 
of Jackson, is the headquarters of the 
Mississippi River Commission, of the 
Waterways Experiment Station, and of 
the Lower Mississippi Valley Division 
of the Corps of Engineers. At Clinton, 
near Jackson, there is a 200-acre-scale 
working model of the Mississippi River 
system, said to be the world’s largest. 
It is operated by the Corps of Engineers 
to predict and verify flood heights for 
both known and expected storms any- 
where on the watershed. Under con- 
struction since 1943, this partially com- 
pleted gigantic model is in constant use. 
During the inspection trip ASCE mem- 
bers watched a shortened version of the 
1952 flood as it was being run. Elec- 
trically operated controls inject the 
water into the model at proper points 
and at the known flood rates. Remotely 
operated gages automatically record the 
river stages at downstream points on 
instruments in a central control office. 

At both Clinton and Vicksburg, the 
ASCE visitors were welcomed by Col. 
Andrew P. Rollins, Jr.. M. ASCE, direc- 
tor of the Station, who explained that 


Col. A. P. Rollins, Jr., director of Waterways Station, is pictured 
in view at left, dining with A. P. Rollins, Sr. general 
manager of North Texas Municipal Water District, and 
Eugene P. Fortson, Jr., vice-chairman of Technical Program 
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the mission of the station is to “assist 
the Corps of Engineers and other agen- 
cies of the Department of Defense to 
develop the best hydraulic, soils, con- 
crete, and flexible pavement designs pos- 
sible for the lowest possible cost.” 

In introducing the problem of con- 
trolling Mississippi River floods in the 
lower valley, Maj. Gen. John R. Hardin, 
M. ASCE, president of the Mississippi 
River Commission, told the Convention, 
“It is probable that no engineering un- 
dertaking has ever been the subject of 
so much study and examination by so 
many qualified persons. Literally Mil- 
lions of words have been written on the 
subject, with an extremely wide divers- 
ity of opinion. The present plan of im- 
provement may truthfully be said to 
have evolved through a gradual process 
of development, using the best features 
proposed, after the most thorough study 
possible.” 

The Jadwin Plan, adopted in 1928 and 
since modified, includes and combines 
reservoirs, cutoffs to shorten the river, 
levees and revetments, and floodways 
on the lower river to provide secondary 


Arkansas. 


Members of University of Kentucky 
Student Chapter watch radio-controlled 
tow maneuvering into model of Ohio 
River Lock 41, near Louisville. This was 
one of many exhibits engrossing visi- 
tors to Waterways Experiment Station. 


Mayor Allen C. Thompson and Mrs. 
Thompson were hosts to the ASCE 
Wives on a tour of fast-growing Jackson. 
With Mayor Thompson (in usual order) 
are members of the Ladies Committee: 
Mrs. Arthur C. Miller, vice-chairman; 
Mrs. Horace Lester, hostess; and Mrs. 
Sydney W. Chandler, chairman. 


i 


Committee. In photo at right are student paper prize win- 
ners: B. J. Sellers, Mississippi State College; J. L. Paris, 
University of Mississippi: and W. J. Shireman, University of 
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President Mason Lockwood greets Maj. Gen. John R. Hardin, president of Mississippi 
River Commission. At left is Capt. Lewis C. Coxe, CEC, USN, chairman of Executive 
Committee of Waterways and Harbors Division. At right is ASCE Vice-President 
Norman Moore, and at his right Sydney W. Chandler, general Convention chairman. 


~ W 


Mrs. M 


Lockwood (left) to Jackson. 


Mrs. Boyce H. Biggers (center) wel 
Between them is Mrs. Norman Moore, and at right Mrs. Sydney Chandler. At Mrs. 
Chandler's right is Mrs. Ben T. Collier. Mrs. Chandler was chairman of the Ladies 


Committee. 


outlets for flood waters. Although the 
maximum discharge ever measured on 
the river proper was 2,159,000 cfs in 1937 
at Arkansas City, the hypothetical flood 
which might be produced from a_ se- 
quence of probable storms is taken at 
3,000,000 cfs at the latitude of Old 
River, below Natchez. It is this flood for 
which the control system is being built. 
In explaining how a flood of this magni- 
tude will be handled, General Hardin 
said that, below Old River half a 
flood of this size will be diverted west 
through the Morganza and West Atcha- 


falaya floodways to the Atcahafalaya | 


River. Of the 1,500,000 cfs left to flow 
down the main river channel, 250,000 cfs 
will be diverted east through Bonnet 
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Carré Spillway into Lake Pontchartrain 
and on to the Gulf. The remaining 
1,250,000 cfs will continue down the 
river, pass New Orleans with safety, and 
discharge to the Gulf. Already the main 
river channel has been shortened 140 
miles by cutoffs. Cutoffs have provided 
better hydraulic grades, more flood-car- 
rying capacity at equal or lower stages, 
and greatly improved navigation condi- 
tions. 

Describing the more detailed prob- 
lems of constructing, operating, and 
maintaining the huge flood control sys- 
tem described by General Hardin was a 
galaxy of important papers sponsored 
by the Waterways and Harbors Division, 
the Hydraulics Division, the Irrigation 


and Drainage Division, and the Soil 
Mechanics and Foundation Division. 
These papers covered the operation of 
Missouri River reservoirs, the operation 
of the river below Baton Rouge, the con- 
trol of the Gulf outlet of the river, recla- 
mation of Mississippi delta lands by 
drainage, the use of digital computers 
for the solution of problems related to 
river hydraulics, equipment for teleme- 
tering hydrologic data, the design and 
construction of specific river structures, 
the silting of reservoirs, and studies re- 
lated to flow of water in alluvial streams. 
Most of these papers will be published 
in Division Journals, and will be avail- 
able, also, as separates. Watch for their 
listing in coming issues of Civit EnaI- 
NEERING. 


New Developments in Photogrammetry 

In an exciting presentation before the 
Surveying and Mapping Division, Prof. 
Charles L. Miller, J. M. ASCE, director 
of the Photogrammetry Laboratory at 
M.LT., pointed out that while better 
lenses, better cameras, and better plot- 
ting instruments are being produced for 
the purpose of using photographs for 
making physical measurements more ac- 
curately there yet remain in the photo- 
grammetric method several important 
manual steps that can be shortened in 
time requirements. They are (1) ground 
control surveys, (2) compiling and 
plotting the map from stereo pairs, and 
(3) the inking of the final map. Current 
research and development can be ex- 
pected to produce first-order plotters 
and electronic surveying systems which 
will greatly reduce the manual phase of 
making ground-control surveys. The 
human stereoplotter operator’s work is 
mechanical in nature, but human judg- 
ment does play an important role in it. 
Professor Miller stated that research has 
been underway for some time on a com- 
pletely automatic stereoplotting system 
in which the human element is replaced 
by electronic systems. In fact the in- 
vestigations have reached the prototype 
stage. The final drafting phase, “an ink 
tracing on linen,” Professor Miller stated, 
can cost as much as 30 percent of the 
whole é¢ost of a photogrammetric map- 
ping project. There is room for time- 
saving here, too. The U. S. Geological 
Survey and other mapping organizations 
have been studying plastic scribing to 
speed up manual requirements in draft- 
ing. 

Several groups are working toward the 
next goal of combining photogrammetry 
with electronic computers for the reduc- 
tion of data. Among these are the Ohio 
Department of Highways and the Long 
Island firm of Lockwood, Kessler and 
Bartlett, Inc. 

Highway departments will spend 
$200,000,000 or more in the next ten 
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years for photogrammetry which, Pro- 
fessor Miller feels, justifies spending as 
much as a million dollars a year for the 
next ten years to explore the tremen- 
dous possibilities of its use and to de- 
velop equipment and techniques. 


Bridges, Roads, Pipelines, and Power 

During one of the four well-attended 
sessions of the Structural Division Stew- 
art Mitchell, M. ASCE, consulting en- 
gineer of Sacramento, in a paper on 
“Vehicle Loads and Highway Bridge 
Design,” asked the question, “Why 
should we consider changing our present 
bridge design practice?” He answered 
his own question by pointing out that 
no highway bridge of modern design 
based on H-15 or heavier loadings has 
failed or showed signs of failure which 
can be attributed to the effect of the 
loads passing over it. Supporting his con- 
clusion by data, he stated that “bridges 
designed by the current specifications 
using the H20-S16 loading are of as high 
a standard of load-carrying capacity as 
economy will justify.” 

In the interest of safety alone, control 
of access to intra-continental express- 
ways is a vital necessity, Charles M. 
Noble, M. ASCE, recently appointed 
director of the Ohio State Department 
of Highways, stated in a Highway Di- 
vision session. In the operation of turn- 
pikes a “cardinal principle has emerged.” 
The motorist finds it distasteful to leave 
a major highway for food, fuel, lodging, 
comfort facilities, and other services, 
particularly in strange territory, and at 
night. These services must be provided 
on the turnpike, or signs should indicate 
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Examining a pocket soil p 


INCIPAL LABORATORY INSTALLATION OF 
i THE’ SCIENTIFIC STUDY OF HYDRAULICS. SOIL: 


instrument in front of 
Waterways Experiment Station exhibit are four postgradu- 
ate (Point IV exchange) students from University of Okla- 
homa; J. Nery Ferrar, waterworks engineer, Baguio, P. IL; 
Abass Zedhi, chief engineer of water supply, Tripoli, Leb- 
anon; Iraj Zandi, chief sanitary engineer, Isfahan State, 
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“that acceptable services can be reached 
along a well-maintained and marked 
route.” 

At a dinner meeting, sponsored by the 
newly organized Pipeline Division on 
the first evening of the convention, 
George D. Hartley, A.M. ASCE, con- 
struction engineer for the Arabian Amer- 
ican Oil Co. in Saudi Arabia, spoke on 
construction methods. In 1955 about 7 
percent of the free world’s oii supply 
was produced in Saudi Arabia. Aramco 
supplies its markets using both pipelines 
and tankers. A 1,200-mile line extending 
from well fields near and in the Persian 
Gulf to Sidon in Lebanon, on the Medi- 
terranean, carries oil to tankers. Arab 
contractors, supervised by Aramco per- 
sonnel, have rapidly developed compe- 
tence in pipeline construction, and Arab 
personnel have been taught adequate 
manual skills. “Construction methods,” 
Mr. Hartley told his audience, “follow 
established procedures and methods de- 
veloped in the United States. Heavy- 
duty equipment in use is primarily of 
U.S. manufacture.” 

Two papers sponsored by the Power 
Division reported on the construction of 
another overseas project, just completed 
by the International Division of Ebasco 
Services, Inc., the Peixoto hydroelectric 
power project located on the Rio Grande 
of Brazil, 216 miles north of Sao Paulo. 
Two Ebasco men—J. F. Pett, A.M. 
ASCE, hydraulic engineer, and Reidar 
Olafsen, M. ASCE, project engineer— 
explained the financing, design, and con- 
struction of a big concrete dam and the 
installation of the first two 40,000-kw 
power units which will supply electric 
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energy to power-hungry Brazil. An arti- 
cle about this Latin-American project 
will be published in a coming issue of 
Civit ENGINEERING. 


Authors’ Breakfasts 

Each morning the 50 to 60 authors of 
all papers to be presented during the 
day met for breakfast with the presiding 
officers and monitors of each session as 
guests of the Mid-South Section. Here 
the authors were briefed and projection 
equipment requirements were checked. 
The chairman of the Technical Program 
Committee, capable Willard J. Turnbull, 
presided at the Authors’ Breakfasts as- 
sisted by hard-working Eugene P. Fort- 
son, Jr. These briefing breakfasts have 
proved invaluable aids to smooth-run- 
ning conventions in the few years since 
the Los Angeles Convention where they 
were instituted, and have become stand- 
ard practice. 


Student Counseling 

A five-man panel discussion of the 
Department of Conditions of Practice, 
sponsored by the Committee on En- 
gineering Education, undertook to shed 
guiding light on how to attract suitable 
high school students to the civil engi- 
neering profession. A fine example of 
long-range counseling is the work of the 
San Diego Engineering Council, formed 
in 1947, with the San Diego Section of 
ASCE as the prime mover. On the basis 
of this close contact and experience with 
this operation in San Diego, former 
ASCE Director M. J. Shelton, vice- 
chairman of the ASCE Committee on 
Engineering Education, declared in a 


Teheran, Iran; and Ahmed Osman, chief public health in- 
spector, Bilharzia Section, Cairo, Egypt. At the Publication 
Center Harold T. Larsen (right in view above), manager of 
ASCE Technical Publications, shows latest Division Journal 
to Charles V. Prouty. of University of Mississippi Student 
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Large delegation of civil engineers on staff of Humble Oil & Refining Company in 
Texas attends Convention. Seated, left to right, are Dan Mendell, Jr., H. N. Stamper, 
J. B. Alexander, H. E. Meadows, and R. A. Rait; standing, in second row, are J. T. 
Murff, J. C. Denney, H. P. Bezner, S. J. Lewis, and T. E. Mings; standing, in third 
row, are N. J. Campbell, F. S. Godbold III, C. G. Killian, W. A. Schaefer, W. S. 
Westerfeld, and G. R. Norfleet, Jr.; and standing, in fourth row, are E. A. Bullington, 
M. H. Cunningham, R. F. Carroll, E. C. Clark, Jr., R. E. Lane, and A. L. Guy, Jr. 


stimulating paper that, “The Committee 
found it necessary to attack the problem 
long before the student arrives in high 
school. First efforts should be directed 
at the fourth and fifth grades and next 
at the eight and ninth grades, at which 
time the student is readily interested 
and often shows great ability. Mr. Shel- 
ton’s paper is scheduled for an early issue 
of ENGINEERING. 

Moderator Elmer K. Timby, M. 
ASCE, summed up by declaring that 
students, their parents, and their teach- 
ers need and will welcome the guidance 
that practicing civil engineers can give. 


Students and Their Advisers Meet 


Students (250 of them) from ten en- 
gineering colleges attended the Conven- 
tion and were invited to join in all the 
activities that they could absorb. On 
Wednesday morning, a typical Mid- 
South Section student paper contest was 
conducted, with Eugene F. Bespalow, 
M. ASCE, the presiding officer. Three 
cash prizes, provided by the Trippeer 
Foundation, were awarded: First prize of 
$30 to B. J. Sellers, of the ASCE Student 
Chapter at Mississippi State College; 
second prize of $20 to W. J. Shireman, 
of the University of Arkansas Chapter; 
and third prize of $10 to J. L. Paris, of 
the University of Mississippi chapter. 

The all-day conference of the Faculty 
Advisers of 17 Southern Chapters was 
devoted to improving Student Chapter 
activities. 
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In summary, the Jackson Convention 
ran true to President Lockwood’s de- 
scription of a typical ASCE Conven- 
tion. Eleven Technical Divisions held 
36 sessions (requiring space in two of 
Jackson’s large hotels), in which 147 
authors and speakers presented papers. 
Before and after the Convention eleven 
Board of Direction committees and four- 
teen Technical Division Committees 
conducted business assigned to them. 
Between all these were sandwiched in 
five inspection tours and eight lun- 
cheons, dinners, parties, and other en- 
tertainment functions. It was a busy 
week, but there was a lot of fun. 

To prepare for a Convention is a 
year-long task. Mid-South Section Pres- 
ident Roy W. Sauer assigned the chair- 
manship of the General Committee to 
Sydney W. Chandler. With charming 
Mrs. Chandler rested the responsibility 
for planning for the entertainment of 
the ladies in Jackson and their tea at 
the Governor’s Mansion. The Steering 
Committee was headed by ASCE Vice- 
President Norman R. Moore, whose gra- 
cious wife was in charge of the ladies 
trip to the Waterways Experiment Sta- 
tion in Vicksburg, and the tea at the 
home of General and Mrs. Hardin. Those 
named here have passed on the credit 
to the scores who served on the many 
committees that made the Convention 
the success it was. The Board of Direc- 
tion has formally thanked all of them 
individually. 
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Echoes from the 
Jackson Convention 


No one who has attended a Conven- 
tion of the Society can fail to be im- 
pressed by the vast amount of volun- 
teer labor involved in both the planning 
and final stages. It has been estimated 
that from the opening of the Registration 
Desk at a Convention to its final closing 
at the end of a long and hectic week, 
a minimum of five thousand man-hours 
and “lady-hours” is required. In devo- 
tion to the principles of hospitality, as 
well as efficiency, the workers for the 
Jackson Convention certainly extended 
themselves. From the governor of the 
state and the mayor of Jackson down 
through the rank and file, Mississippi 
was attentive to each individual engineer 
visitor during Convention week. 

An instance of this special devotion 
arose in connection with preparing the 
Society’s shield which served as table 
decorations during the Governor’s Lunch- 
eon. In full color, and measuring five 
inches high, two shields appeared back 
to back at two hundred luncheon table 
settings. It deserves to be recorded that 
these were the free-will contribution of 
Floyd Mobley, of the Vicksburg Labora- 
tory of the Waterways Experiment Sta- 
tion. Mr. Mobley is not an engineer and, 
therefore, not a member of the Society, 
but when the local committee found it 
difficult to secure a printer who could 
do the complex color work required, it 
was Mr. Mobley who prepared two hun- 
dred of the shields piece by piece, work- 
ing throughout noon hours and un- 
named evening spare-time hours, so that 
with his contribution the Convention 
would be a success. This sacrificial act 
is a symbol of the attitude of the entire 
local working committee. 


Multiple-Purpose River 
Development Symposium 


The Society has available a limited 
supply of reprints of the Symposium on 
Multiple-Purpose River Development, 
which was one of the high spots of the 
Knoxville Convention program last June. 
All six papers comprising the symposium 
have appeared in Crvit ENGINEERING. 
The list of authors includes ASCE Past- 
President Gail Hathaway, Special Assist- 
ant to the Chief of Engineers; Brig. Gen. 
Herbert D. Vogel, chairman of the TVA 
board; and W. A. Dexheimer, U. 8. 
Commissioner of Reclamation. Copies, 
priced at 50 cents each, may be obtained 
from the Executive Secretary. 
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During the Jackson Convention the 
Board of Direction met in the Heidle- 
berg Hotel on February 18, 19 and 21, 
with every member present and with 
President Lockwood in the chair. A num- 
ber of important actions were taken. 
Among them are the following: 


Department of Conditions of Practice 

The Executive Committee (Vice- 
President Holcomb, chairman, reporting) 
recommended and the Board concurred 
in principle the inclusion of “changed 
conditions” clauses principally in con- 
tracts awarded by state and local agen- 
cies. AGC, also, is urging the use of 
“changed conditions” clauses. 

The chairman stated that the 1957 
Salary Survey is under way, with more 
than 200 completed questionnaires al- 
ready returned. First questionnaires in 
connection with the continuing Salary 
Index have been sent to 40 engineering 
firms and 15 state highway departments. 
Progress to date is recorded on another 
page of this department. 

A Task Committee on Study of Eco- 
nomic Advancement Objectives was ap- 
pointed by the Board at its October 24- 
25, 1955, meeting. This seven-man com- 
mittee was directed to “make a complete 
new study and investigation as to what 
the Society can do to improve the eco- 
nomic status of its members . . . to be a 
positive approach to the problem... 
rather than what it cannot do, such 
study to determine the effect of the 
recommendations [the Committee might 
make] on the tax status of the Society 
and its relations with EJC and UET. 
. . . Headquarters staff and the Society’s 
legal counsel are instructed to assist the 
task committee.” 

In making the committee’s interim re- 
port to the Board, Chairman Lloyd D. 
Knapp pointed out that legal counsel 
had concluded his extensive findings by 
stating that, “The Society, and probably 
its District and Regional Councils and 
Local Sections, can recommend salary 
scales or fee schedules without jeopar- 
dizing its tax status.” This opinion of 
our attorney does not imply the per- 
missibility of attempts to enforce the 
recommendations. 

With respect to engaging in legislative 
activity on the part of the Society, our 
attorney concluded “that the Society, 
even under its present [tax] classification, 
could engage in attempts to influence 
legislation if the legislation were closely 
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What the Board Did at Jackson 


Action on Salaries, Fees, and Legislative Activity Approved 


connected with the purposes of the So- 
ciety, [and] if the sum total of the 
activity” could be proved, on a time and 
expense basis to be not substantial. 

Because they represent a considerable 
departure from understandings which 
have prevailed in the Society for many 
years, Chairman Knapp cautioned that, 
in passing these legal conclusions on to 
the membership, they are not intended 
to provide carte blanche authority to 
engage in these significant activities. Lo- 
cal groups should seek advice from So- 
ciety Headquarters before undertaking 
them. 

The Board approved the following rec- 
ommendations of the Task Committee to 
be undertaken by the Society promptly. 

1. Establish strong representation in 
Washington, D. C., immediately under 
direction of Society Headquarters. At 
the same time strongly urge EJC to es- 
tablish an adequate Washington office. 

2. Relay the legal opinions mentioned 
above to Local Sections, that is, those 
concerning recommending salaries and 
fees, and engaging in legislative activity 
without jeopardizing the Society’s tax 
status. Make the Society staff available 
for assistance as needed. 

3. Increase Headquarters staff soon 
with personnel highly qualified to render 
this service to Local Sections. 

4. Engineering Salaries. Reestablish 
the practice of providing, when requested, 
advice and assistance to both employers 
and groups of employees seeking to de- 
velop and establish equitable classifica- 
tion and salary schedules. 

5. Minimum Fee Curves. The fee 
curves in Manual No. 29 now in use are 
believed to be inadequate and not read- 
ily applicable to some work. Develop 
new fee curves through the Committee 
on Professional Practice. 

Other long-range objections included 
in the Task Committee’s Report are be- 
ing given further study by the Task 
Committee and by existing standing com- 
mittees. They concern registration, pub- 
lic relations, Junior Members, unified 
Local Section action, better salaries for 
engineering teachers, engineering educa- 
tion, a positive code of ethics, profes- 
sional relations between employee and 
employer, unionization of engineers, and 
the use to be made of the results of the 
opinion survey of the civil engineering 
profession being conducted by the Task 
Committee on Engineering Education. 

Engineer officers in military service 


do not want any selective consideration 
or promotion opportunities comparable 
with those extended to medical officers. 
The training of engineer officers is di- 
rected toward combat and operational 
command, management and staff duties. 
Less often do they serve in capacities 
requiring high technical skill in special- 
ized fields. 

Doctors and dentists, on the other 
hand, during their military service con- 
tinue to practice their professions much 
as in private life. Their command func- 
tions are limited to medical units. Under 
such restricted circumstances it has been 
found feasible to set up a separate pro- 
motion program for them. 

On recommendation of the Committee 
on Salaries (Don H. Mattern chairman), 
the Board voted to make no effort at 
this time to obtain a similar program for 
engineer officers. 


Conventions and Conferences 
Conventions. On recommendation of 
the Meetings Committee (Vice-Presi- 
dent Marston, chairman), invitations 
were accepted from the Louisiana and 
Arizona Sections to hold ASCE Conven- 
tions in those states. In the following 
schedule of dates and locations previ- 
ously established, the New Orleans and 
Phoenix Conventions are included. 


1957 June 3-7, Buffalo, N. Y. 
October 14-18, New York, N. Y. 


1958 February 24-28, Chicago, IIl. 
June 23-28, Portland, Ore. 
October 13-17, New York, N.Y. 


1959 February 8-13, Los Angeles, Calif. 
May 4-8, Cleveland, Ohio 
October 19-23, Washington, D. C. 


1960 March 7-11, New Orleans, La. 
June 19-25, Reno, Nev. 
October 9-13, Boston, Mass. 


1961 April 10-15, Phoenix, Ariz. 


Local Section Conferences. On rec- 
ommendation of the Committee on Local 
Sections (Director Paulson, contact 
member) four Local Section Conferences 
were scheduled for 1957 at the following 
locations and times. 

March 21-22, Worcester, Mass. 
April 25-26, Walla Walla, Wash. 
April 30-May 1, San José, Calif. 
July 18-19, Grand Rapids,:Minn. 
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Local Section Conferences are being 
held in conjunction with District Coun- 
cil meetings instead of during ASCE 
Convention week. (For dates of coming 
Technical Division Conferences and oth- 
er ASCE meetings see the listing else- 
where in this department.) 


Districts and Zones 


A variety of problems will arise at the 
time the reapportionment of Districts 
and Zones must be reviewed in 1960 
in conformity with Article IV of the 
Bylaws. The chairman of the committee, 
Vice-President Marston, stated that a 
plan is in development which will require 
each Vice-President to call a conference 
well before 1960 of the Directors and 
Local Section presidents in his Zone to 
secure their participation in studying 
problems of reapportionment of the mem- 
bership in their own areas and those 
immediately adjacent. 


Division Activities Committee 


On request of the Division, the Board 
approved the following adjustment of 
the terms of appointments to the Execu- 
tive Committee of the Waterways and 
Harbors Division: Charles M. Wellons 
(1957); Capt. Lewis C. Coxe (CEC, 
USN, 1958); Chairman Rufus W. Put- 
nam (1959); Vice-Chairman Roger H. 
Gilman (1960). 

Approval was voted of the appoint- 
ment of Dr. Dan H. Pletta to the Execu- 
tive Committee of the Engineering Me- 
chanics Division for the term ending in 
October 1960 to replace Dr. Clayton 
Dohrenwend. 

The Power Division was authorized to 
participate as a “cooperating society” 
in the 1957 American Power Conference 
in Chicago, March 27-29. A Joint Co- 
operative Committee of the AASHO- 
ASCE (Highway Division) was author- 
ized with nominations of personnel to 
be made by the Division’s Executive 
Committee. 


Commendations 


Wallet-sized reproductions of the Code 
of Ethics have been made and distributed 
to its membership by the Hawaii Sec- 
tion. For this the Section received Board 
commendation. 

For their continuing effective develop- 
ment and processing of papers for publi- 
cation in Division Journals, the Board 
commended especially the Waterways 
and Harbors Division, and the Power 
Division. For 1956 the Waterways and 
Harbors Division Journals included 9 
percent of the entire technical publica- 
tion output of the Society, while this 
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Division’s enrolled membership was less 
than 2 percent of all those enrolled for 
the Journals. Figures for the Power Di- 
vision are 14 percent of the technical 
publication output from less than 8 per- 
cent of those enrolled for the Journals. 


Technical Publications 


Director Garrelts, chairman of the 
Publication Committee, reported that 
during 1956, 52 Division Journals were 
printed by twelve of the Divisions, a 
total of 275 papers. The Official Register 
for 1957, containing the names of all 
national committee personnel, was mailed 
to every member in February. 

For the record, Chairman Garrelts re- 
ported that about 14,000 members of the 
Society are still not enrolled in any Tech- 
nical Division. Probably 8,600 are en- 
rolled in one Division, and 16,400 are 
enrolled in two. Each member may en- 
roll in two Divisions, entitling him to 
receive the Journals of the Divisions, in 
which he is enrolled, automatically and 
without charge. An enrollment blank ap- 
pears in each issue of Crvit ENGINEERING 
in the department, “Proceedings Avail- 
able.” 


Engineering Center 


Director Riley, Contact Member for 
the Task Committee on Engineering 
Center, reported that: 

1.C. E. Davies, secretary of the 
ASME, has been appointed by the UET 
Board for part-time service as Coordi- 
nator of the Engineering Center Project. 

2. All UET Societies have accepted 
the terms under which the AIChE is 
to be admitted to UET, with formal de- 
tails now being negotiated. 

3. Cost estimates on reconstruction of 
the present Engineering Societies Build- 
ing to provide 333,410 sq ft of space 
(1981 requirements) indicate a total cost 
of $8,400,000 exclusive of land. 

4. Due to this high cost of recon- 
structing the present building, a new 
building in the Grand Central area is 
believed possible of attainment at a cost 
not much higher than that of rehabili- 
tating the present property. 

5. The Kelly Committee is preparing 
to launch its fund-raising campaign. 
UET-member Societies are expecting to 
embark on their own campaigns follow- 
ing a common pattern to be developed 
by UET. 


Engineers Joint Council 


The Board voted to approve: 

1. Admission of the American Institute 
of Consulting Engineers as an Associate 
Member of EJC 
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2. Admission of the Society of Ameri- 
can Military Engineers as a Constituent 
Member of EJC 


Local Sections 


The Board announced its authoriza- 
tion of a Colombia Section to include 
the entire Republic of Colombia, and 
of a Northwest Branch of the South 
Carolina Section. 


Engineering Societies Library 


Funds required for the operation of 
the Engineering Societies Library come 
in part from contributions by the four 
Founder Societies. By action of the UET 
Board, monies annually received from 
the Societies have been merged into one 
account. Total contributions are based 
on the same formula as previously in 
effect, that is, $5,000 plus 40 cents per 
member of the Society. 


American Sanitary Engineering 
Intersociety Board 


President Lockwood reported that he 
had receiveda communicationfrom Fran- 
cis B. Elder, secretary of the American 
Sanitary Engineering Intersociety Board, 
under date of October 26, 1956, from 
which the following extracts are taken: 
“The Trustees asked me to express to 
you, as President of the American So- 
ciety of Civil Engineers, their sincere 
appreciation and gratification for the 
strong support given to the Board by 
the Society ... Without that money 
[loan of $7,500] we would never have 
been able to get started. . . . the,cordial 
and cooperative spirit exhibited by staff 
members of the Society to the staff of 
the Board was almost equal reason for 
satisfaction.” 


Visits 


It was reported that 16 members of 
the Board had made 56 visits related to 
Society operations since October 1956: 
44 of them to Local Sections and Stu- 
dent Chapters, and 17 of them by Presi- 
dent Lockwood. Five members of the 
Headquarters staff had made 33 visits 
related to Society operations: 21 of them 
to Local Sections and Student Chapters, 
and 17 by Executive Secretary Wisely. 


Appreciation to Convention 
Personnel 


In accordance with the wishes of the 
Board, the Executive Secretary trans- 
mitted expressions of thanks and appre- 
ciation to all committees and individuals 
who contributed to the outstanding suc- 
cess of the Jackson Convention. 
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Drive Is on to Finance United Engineering Center 


Fund raising for new United Engineering Center—to be built on an as yet undeter- 
mined site in midtown Manhattan—gets off to a good start with a donation from 
the New York section of the American Institute of Chemical Engineers. Here J. F. 
Lawrence (second from left), chairman of the New York section of the AIChE, hands 
$500 check to W. J. Barrett, president of United Engineering Trustees, Inc. At ex- 
treme left is T. M. Jackson, Jr., vice-chairman of the AIChE’s New York section, 
and at extreme right W. F. Thompson, chairman of the Real Estate Committee of 
UET. Target for completion of the project. which will cost some $10,000,000, is 1959. 
Participating societies, in addition to AIChE, are ASCE, AIEE, ASME, and AIME. 


Irrigation and Drainage Conferences 
Set for San Francisco 


The world’s leading irrigation engi- 
neers will meet in San Francisco this 
spring for two important conferences— 
the First Intersociety Conference on 
Irrigation and Drainage, set for April 29 
and 30, and the Third Congress of the 
International Commission on Irrigation 
and Drainage, which will extend from 
May 1 to 4. Both meetings will be in the 
Sheraton-Palace Hotel. 

Man’s opportunities to assure the per- 
manence of irrigation agriculture is the 
topic of sess‘ons arranged for the First 
Intersociety Conference, which is being 
sponsored by the ASCE Irrigation and 
Drainage Division; the Soil and Water 
Division of the American Society of 
Agricultural Engineers; and the Conser- 
vation, Irrigation, Drainage, and Tillage 
Division of the Soil Science Society of 
America. This conference is in coopera- 
tion with the U. S. National Committee 
of the International Commission on Ir- 
rigation and Drainage. 

Harry F. Blaney, chairman of the 
executive committee of the ASCE Ir- 
rigation and Drainage Division and 
principal irrigation engineer for the U.S. 
Department of Agriculture, will be chair- 
man of the First Intersociety Confer- 
ence. Some 27 papers—segmented into 
sections on water, crops, soils, and man 
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in a permanent irrigated agriculture— 
are scheduled for the two-day program. 

Third Congress sessions will cover four 
questions: Canal Lining; Soil-Water Re- 
lationship in Irrigation; Hydraulic Struc- 
tures; on Irrigation and Drainage Sys- 
tems; and Interrelation between Irriga- 
tion and Drainage. Nearly 100 papers 
have been prepared under these topics. 
Reporters for the four sessions will be 
Hollis Sanford, U. S. Bureau of Reclama- 
tion, for the United States; Baleshwar 
Nath, Central Board of Irrigation and 
Power, for India; Dr. M. A. Selim, 
Permanent Council for Development of 
Production, for Egypt; and J. Arrighi 
de Casanova, engineer-in-chief, Rural 
Development, for France. W. E. Blom- 
gren, M. ASCE, Denver consultant, is 
chairman of the host United States Na- 
tional Committee; M. R. Lewis, M. 
ASCE, Oakland consulting engineer, is 
chairman of the California Steering 
Committee. 

Both groups will enjoy Study Tours, 
arranged by the Field Trip Committee 
for May 6-18. These tours will permit 
inspection of irrigated structures, equip- 
ment, lands and institutions from Shasta 
Dam at the head of the Central Valley 
to Imperial Valley installations at the 
Mexican border. M. R. Huberty, A.M. 


ASCE, chairman of the department of 
irrigation and soils, University of Cali- 
fornia, heads the Field Trip Committee. 
Manufacturing, contracting, and service 
industries are preparing exhibits in con- 
nection with the Third Congress. In- 
formation on the Congress may be ob- 
tained from the U. S. National Commit- 
tee, P.O. Box 7826, Denver 15, Colo. 

ICID is a _ technical organization, 
which provides a sounding board for 
world problems associated with irriga- 
tion and drainage. It was formed in 1950, 
and the United States became a member 
in 1952. There are now 37 member na- 
tions. The Third Congress is the first to 
be held in the United States. 


Board Commends 
Hawaii Section 


At its Jackson meeting the Board of 
Direction praised the Hawaii Section for 
its praiseworthy action in printing the 
Code of Ethics in wallet-size format and 
mailing a copy to each of its members 
for ready reference on the job. 

In a letter dated December 27, 1956, 
Francis Wai, then president of the Sec- 
tion, wrote the following letter in part 
to the members: 

“In these days of intensified engineer- 
ing activities, there will arise occasions 
when the engineer must choose between 
good basic principles and borderline ex- 
pediency in matters pertaining to his 
professional conduct. At such times a 
formulated guide by others who had the 
same experience should be most bene- 
ficial and helpful. 

“We draw your attention to such a 
guide as developed by the American 
Society of Civil Engineers in the form 
of the Code of Ethics....A copy is 
herewith mailed to each one of you as 
part of the service by your Section this 
year. 

“We hope that you'll like it, and that 
you'll use it and let it serve as a standard 
to maintain our profession on the high 
and ethical plane required in service to 
mankind... . 


” 
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Leading representatives of the aviation 
industry, government spokesmen, and 
engineers engaged in the field will pre- 
sent important papers at the Jet Age 
Airport Conference, to be held May 
15-17, in the Park-Sheraton Hotel, New 
York. The Society’s Air Transport Di- 
vision is sponsoring the event which is 
expected to draw several hundred ex- 
perts from all over the country accord- 
ing to Joseph D. Blatt, chairman of the 
Air Transport Division, and Deputy 
Regional Administrator, New York Of- 
fice, Civil Aeronautics Administration. 
Five groups will participate: Manufac- 
turers of jet planes; operators of jet 
planes; operators of ground facilities; 
government representatives, including 
spokesmen for the CAA and the US. 
Air Force; and engineers who design and 
construct airport facilities. 

With the arrival of jet craft less than 
two years away, the conference is of par- 
ticular importance. Interest in it has 
been further stimulated by the recent 
record-breaking flight of a Boeing 707 
turbo jet from Seattle to Baltimore. 

Mr. Blatt is chairman of the Confer- 
ence Committee. The vice-chairmen are 
Reginald J. Sutherland, of New York, 
airport facilities engineer for American 
Airlines, and Prof. Robert Horonjeff, of 
Berkeley, research engineer for the In- 
stitute of Transportation and Traffic En- 
gineering, University of California. 

The tentative program follows: 


ASCE Sponsors Jet Age Airport Conference 


Morning of May 15 

Paper on “Noise Level Problems—Jet 
Transports,” by a Boeing representative. 

“Operating Characteristics of Turbo- 
Powered Aircraft—Long Range,” by a 
Douglas Aircraft representative. 

“Operating Characteristics of Turbo- 
Powered Aircraft—Short and Medium 
Range,” by a Convair representative. 

“Panel discussion by representatives of 
Boeing, Douglas and Convair, moderated 
by William Littlewood, vice-president of 
equipment research for American Air- 
lines. Professor Horonjeff will be chair- 
man of this session. 

It is planned to have an official of the 
CAA as the luncheon speaker. 

The May 15 afternoon program, over 
which Mr. Blatt will preside, will in- 
clude: 

“Traffic Estimates and Their Relation 
to Airport Financing and Economics,” 
by Kenneth Osterberg, Minneapolis con- 
sultant. 

“Protection of Airport Approaches,” 
by Chester Bowers, Washington, chief of 
the Airport Requirements Division of the 
CAA. 

“Jet Aircraft Operations in Terminal 
Areas, Including Requirements for Ramp 
Facilities, Manpower, Air, Water,” speaker 
to be announced. 

“Terminal Building Functional De- 
sign,” speaker to be announced. 

Morning of May 16, Mr. Sutherland 
presiding ; 


New Quarterly Engineering Salary Index 


This month Civit begins 
publication of a new feature, the Quar- 
terly Engineering Salary Index, devel- 
oped by the Society’s Committee on 
Salaries. Reported for many of the rep- 
resentative engineering centers and state 
highway departments across the country, 
the Index will show current trends in 
engineering salaries and be a valuable 
supplement to the biennial Salary Sur- 
vey Report. Initially, the indexes for 
consulting engineering firms will be kept 
separate fpom the highway departmént 
indexes §pr'the states. 

Base for the new Index is the sum of 
the 1956 minimum salaries for profes- 
sional engineering Grades GS-5, -7, and 
-9 of the Federal Civil Service. These 
grades correspond to ASCE salary sur- 
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vey Grades I, II, and III. The index 
equals the sum of the average entrance 
salaries paid in these three grades, di- 
vided by the base. Consulting engineer- 
ing firm salaries have been selected as 
the basis for one index because it is 
believed that such salaries are quite 
responsive to changes in supply and de- 


oF mExICO 


“Technique for Establishing Runway 
Length,” by a representative of United 
Airlines. 

“Layout of Runways and Taxiways,” 
by William E. Cullinan, chief of the Air- 
port Division, New York Regional Office 
of the CAA. 

“Airport Pavements,” by Willard J. 
Turnbull, chief of the Soils Division, 
Corps of Engineers, Waterways Experi- 
ment Station, Vicksburg, Miss. 

“Airport Maintenance,” by a repre- 
sentative of the US. Air Force. 

The Conference Committee expects as 
the luncheon speaker the head of a ma- 
jor airline. 

The May 16 afternoon program, to be 
presided over by Dewey S. Wright, city 
engineer of Denver and president of the 
Colorado Section of ASCE, will include: 

“Airport Fyeling,” by an Air Force 
spokesman. 

“Heliport Requirements,” by a CAA 
representative. 

“Basic Airport Planning,” by a spokes- 
man for the National Advisory Commit- 
tee for Aeronautics. 

The final day, May 17, will be devoted 
to an inspection tour of the International 
Airport at Idlewild, where a wide variety 
of engineering problems and solutions 
will be studied. The tour will include 
structures, foundations, construction pro- 
cedures, area planning, power plant, ar- 
rivals building, construction materials 
and other phases, 


mand and because data on them are 
readily available in the key cities. Al- 
though not as sensitive to changing con- 
ditions as are consulting engineering 
salaries, an index for state highway de- 
partments likewise is of primary interest 
these days because of the magnitude of 
the Federal Interstate Highway Program 
just getting under way. 

The cooperating organizations supply- 
ing salary data, which must necessarily 
remain anonymous, have been carefully 
selected as representative organizations 
in their respective areas. In so far as 
practical, the Committee on Salaries in- 
tends to continue using these sources to 
insure continuity of data from one report 
to another. The present plan is to revise 
the Index quarterly. However, should 
experience show that changes on a quar- 
terly basis are insufficient to justify this 
frequency, the interval between indexes 
may be increased. 
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The Committee on Salaries expects 
that the Index, together with the salary 
survey reports, will prove invaluable 
to employees and employers alike in 
arriving at equitable salary schedules. It 
is noted that while the Index is intended 
to reflect civil engineering rates only, 
many of the cooperating firms employ 
electrical and mechanical engineers as 
well, the net effect being that the Index 
will actually show salary changes in all 
branches with reasonable accuracy. 

The Engineering Salary Indexes for 
consulting engineering firms in the dif- 
ferent cities, listed in the following tables, 
are based on salaries in effect on Feb- 
ruary 15, 1957. 


Atlanta 1.10 New Orleans — 1.00 
Baltimore - 1,02 New York — 111 
Boston — 1.07 Pittsburgh — 1.05 
Chicago — 1.06 Portland — 1,06 
Denver — 1.04 San Francisco — 1.09 
Kansas City — 1.06 Seattle — 1.05 


Los Angeles — 1.14 


Other centers of engineering activity will 
be included as contacts are made with 
a sufficient number of representative or- 
ganizations in each city. The Commit- 
tee believes that data on highway salaries 
can best be shown on a regional basis, 
and we have so grouped them in the 
following summary: 


Region I, New England — 0.96 
Region II, Middle Atlantic — 1.06 
Region III, Middle West — 1.02 
Region IV, South — 1.69 
Region V, West — 0.84 
Region VI, Far West — 1.08 


The area included in each of the dif- 
ferent regions is shown in the accom- 
panying map. This division of the 
country into regions is the same as that 
used in the biennial salary survey. 

The wholehearted cooperation re- 
ceived from the participating organiza- 
tions has been most gratifying to the 
Committee. Even firms where employee 
salary policies were not adaptable to 
inclusion under ASCE classifications for 
one reason or another, expressed interest 
and stated that they would be glad to 
help in any way possible. 


ASCE MEMBERSHIP AS OF 
March 8, 1957 


Associate Members . . . 12,458 
Junior Members. . . . 17,527 
73 
Honorary Members. . . 44 

(March 9, last year. . . 38,695) 
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ASCE CONVENTIONS 


BUFFALO CONVENTION 
Buffalo, N. Y. 
Hotel Statler 
June 3-7, 1957 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 14-18 


CHICAGO CONVENTION 
Chicago, IIl. 
Sherman Hotel 
February 24-28, 1958 


TECHNICAL DIVISION 
MEETINGS 


TECHNICAL PROCEDURE 
CONFERENCE 
Oklahoma City, Okla. 
Hotel Skirvin 
April 12-13 


INTERSOCIETY CONFERENCE ON 
IRRIGATION & DRAINAGE 
San Francisco, Calif. 
Sheraton-Palace Hotel 
April 29-30 
Sponsored by 
ASCE Irrigation & Drainage 
Division 
Am. Soc. of Agricultural 
Engineers 
Soil Science Society of 
America 


AIR TRANSPORT CONFERENCE 
New York, N. Y. 
Park Sheraton Hotel 
May 15-17 


STRUCTURAL PRESTRESSED 

CONCRETE CONFERENCE 
San Francisco, Calif. 
Fairmont Hotel 
July 29-August 2 


HYDRAULICS CONFERENCE 
Cambridge, Mass. 
Mass. Inst. of Tech. 
August 26-28 


WATERWAYS & HARBORS 
CONFERENCE 
Princeton, N. J. 
October 18 
(Part of Annual Convention 
program) 


DISTRICT COUNCIL 
CONFERENCES 


DISTRICT 9 COUNCIL 
Columbus, Ohio 
Deshler-Hilton Hotel 
April 12-13 


PACIFIC NORTHWEST CONFERENCE 
Walla Walla, Wash. 
Marcus Whitman Hotel 
April 26-27 

and 
Local Section Conference 
April 24 and 25 


PACIFIC SOUTHWEST CONFERENCE 
San Jose, Calit. 
Hotel Sainte Claire 
May 2-4 
and 
Local Section Conference 
April 30-May 1 


LOCAL SECTION MEETINGS 


Hawaii—Annual all-day spring con- 
ference at the Hawaiian Village Hotel, 
Waikiki, Oahu, May 15. With the theme 
of irrigation, the event is especially ar- 
ranged for the convenience of engineers 
in San Francisco to attend the Inter- 
society Conference on Irrigation and 
Drainage and the Third World Congress 
on Irrigation and Drainage. 


Los Angeles—Dinner meeting of the 
Sanitary Group at the Engineers Club, 
Los Angeles, April 17, at 6:30 pm.; 
dinner meeting of the San Bernardino- 
Riverside Counties Branch at Mike’s 
Grill, 3326 Market Street, Riverside, 
Calif., April 18. For dinner reservations 
write to L. A. Coleman, P.O. Box 697, 
Cucamonga. 


Metropolitan—Meeting in the Audi- 
torium of the Engineering Societies 
Building, New York, April 17, at 7 p.m. 


Mid-South—Annual spring meeting at 
the Hotel Claridge, Memphis, Tenn., 
April 25-27, with the Memphis Branch 
as host. 


Mohawk-Hudson—Tentative joint 
meeting with the Connecticut Section 
at West Point, N. Y., on May 21. 


Sacramento—Weekly luncheon meet- 
ings at the Elks Temple every Tuesday 
at 12 noon. 


Syracuse—Annual_ dinner-dance at 
Drumlins Country Club in Syracuse, 
April 27. ASCE Director Carey Brown 
will be among the guest speakers. The 
first in a series of annual awards will 
be made to an outstanding civil engi- 
neer in the area. 


Tennessee Valley—Spring meeting at 
the Manor in Asheville, N. C., May 17 
and 18, with the Asheville Branch as 
host. 


Texas—Spring meeting at the Lub- 
bock Hotel, Lubbock, Tex., April 25-27. 


Wisconsin—Dinner meeting at the Ace 
of Clubs, Madison, April 25, to be de- 
voted to prestressed concrete bridges. 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 


New Akron Section officers—elected 
at the January 17 meeting—are Myron 
S. Raudebaugh, Sr., president; Alfred 
Seese, Jr., vice-president; and Norman 
R. Cox, secretary-treasurer. Featured 
speaker was W. R. Langrill, Cleveland 
manager of the Raymond Concrete Pile 
Co., who showed a film on construction 
of the first Texas Tower in the Atlantic 
and commented appropriately. 


A good turnout for and “fine response” 
to the Arizona Section’s all-day meeting 
in Yuma on February 2 is reported by 
Angelo Dalcerro, Yuma meeting chair- 
man. The Society was represented on the 
program by Director R. Robinson Rowe 
(“who drove exactly 1,000 miles to at- 
tend”) and Finley Laverty, Director for 
District 11. 


The building of the Bell Telephone 
System’s Transatlantic Cable was de- 
scribed in an engrossing talk highlighting 
the Central Ohio Section’s January meet- 
ing. The speaker was Edward Chapman, 
of the Ohio Bell Telephone Company. 
All hands are busy getting ready for the 
conference of the District 9 Council, 
which is being held in Columbus, April 
12 and 13, with the Section as host. 


The Cincinnati Section’s annual joint 
meeting with the University of Cincin- 
nati Student Chapter—held at the Uni- 
versity of Cincinnati on February 6— 
featured a paper by sophomore student 
David A. Sommers. Mr. Sommers’ talk 
and slides covered some aspects of the 
St. Lawrence Seaway, based on_ his 
observations as an employee on the proj- 
ect for the Corps of Engineers. Howard 
B. Luther, professor of civil engineering 
at the University of Cincinnati, received 
his Life Membership Certificate. Three 
other Cincinnati engineers—Warren W. 
Parks, R. M. Miller, and George E. 
Oliver—received their certificates at the 
Section’s January meeting (March issue, 
page 78). 


At the helm of the Dayton Section 
this vear are William Apple, president; 
Louis A. Nees, first vice-president; Wil- 
liam T. Eiffert, second vice-president ; 
and DeFro Tossey, secretary-treasurer. 
Paul Osweiler is Section representative 
on the District 9 Council. 


The railroad industry was the theme 
of the Georgia Section’s March meet- 
ing. Guest speakers were Howard C. 
Forman, chief engineer of the Louisville 


Executive Secretary W. H. Wisely (at left) and ASCE Vice-President Frank A. 
Marston (at right) attend the Massachusetts Section’s annual meeting, held at 
the M.LT. Faculty Club on January 28. They flank the Section’s new officers (shown 
in usual order): A. Russell Barnes, Jr., president: John J. Cusack, secretary- 
treasurer: and Prof. Ernest L. Spencer, vice-president. 
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& Nashville Railroad Co., and George 
H. Echols, chief engineer of the Southern 
Railway System. Mr. Forman dealt with 
the Hills Park Retarder Yard, a current 
construction project of the Louisville & 
Nashville and the Nashville, Chattanoo- 
ga & St. Louis Railway. Mr. Echols dis- 
cussed some of the maintenance problems 
being solved by the industry today. 
George B. Weston, chief engineer of the 
Mobile District of the Corps of En- 
gineers, spoke at the February meeting 
of the Albany Branch on construction 
of the Fort Gaines Dam. The Central 
Savannah River Valley Branch joined 
the South Carolina Society of Engineers 
for its January meeting in North 
Augusta, 8. C. Kenneth Hora gave an 
illustrated talk on the transistor and the 
solar battery. 


Under the capable leadership of Frank 
W. Edwards, plans for the Society’s 1958 
Chicago Convention are rapidly tak- 
ing shape, the Illinois Section reports. 
Both the Tri-City and Central Illinois 
Sections will be hosts with the Illinois 
Section, and it is the aim of the joint 
group to attract over 2,000 to this im- 
portant spring Convention. The dates 
are February 24-28, and the headquarters 
the Sherman Hotel. Mr. Edwards is 
an old hand at running conventions, 
having steered the ASCE Centennial 
Celebration. Mrs. Virgil Gunlock is in 
charge of the Women’s Program for the 
Chicago Convention. 


Insurance and its application to en- 
gineering construction was the topic at 
the Iowa Section’s February meeting—a 
joint session in Des Moines with the 
Iowa Engineering Society. Featured 
speaker was Edward J. McDuff, resident 
manager for the Maryland Casualty 
Company at Des Moines. Society activi- 
ties were reported by E. 8S. Kirkpatrick, 
assistant to the Secretary of ASCE. 
During the evening the Section awarded 
prizes, consisting of ASCE entrance fees 
as Junior Members, to two students— 
Wayne C. Irelan, of Iowa State College, 
and Dewey R. Andersen, of Iowa State 
University. 


Tight money conditions, resulting in 
higher interest rates, may continue for 
sometime, and government agencies will 
need to arrange their bond issues to meet 
market conditions. This is the opinion 
of Robert B. Fizzell, senior member of 
a firm of Kansas City attorneys special- 
izing in the municipal bond field. In the 
leading talk at the Kansas City Section’s 
February meeting, Mr. Fizzell discussed 
the financial side of municipal improve- 
ment works, with special reference to re- 
quirements for financing by revenue 
bonds. He emphasized the importance of 
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careful engineering appraisal of project 
revenues and the soundness of planning 
to meet future contingencies. According 
to Mr. Fizzell, cities can maintain a 
much better credit position by adopting 
revenue bond issues for financing all 
revenue-producing improvements. There 
was a turnout of 175 to hear Mr. Fizzell. 


The Kansas Section’s 1957 slate— 
elected at a meeting on January 21—is 
Elwood R. Leeson, president; Walter F. 
Robohn, vice-president; and Dale E. 
Dugan, secretary-treasurer. The program 
featured presentation of a Life Mem- 
bership Certificate to Thomas Burton. 
An informative talk on engineering prog- 
ress in Kansas—given by C. C. Kilker, 
of the State Chamber of Commerce— 
was enjoyed at the February meeting. 
Mr. Kiker observed that the state’s 
problems are Hound to be increasingly 
complex in the future and to require 
the efforts of the engineering profession 
for solution, and urged his hearers to 
accept the challenge. He emphasized 
that Kansas can no longer look to the 
land as prime source of its wealth, but 
must intensify efforts to attract new 
industry to the state. 


The new Walt Whitman suspension 
bridge over the Delaware between Phil- 
adelphia and Gloucester, N. J., was the 
program topic at the Lehigh Valley 
Section’s February 18 meeting—a joint 
session with the Lehigh University Stu- 
dent Chapter. Milton Brumer, associate 
partner in the New York consulting firm 
of Ammann & Whitney, covered the de- 
sign of the main span and approach 
structures; and C. W. Hanson, partner 
in the Harrisburg consulting firm of 
Modjeski & Masters, reviewed the de- 
velopment and financing and discussed 
the design of the foundations. Construc- 
tion of the six-mile-long $90,000,000 proj- 
ect was illustrated with slides and a 
movie. 


On January 23 the Metropolitan Sec- 
tion had a party at the Engineers Club 
for its new life members. President Da- 
vid Baillie was host for the Section, and 
the Life Membership Certificates were 
presented by Prof. Jewell Garrelts, ASCE 
Director for District 1. Among those 
who turned out to meet and congratu- 
late the distinguished group was Com- 
missioner Irving V. A. Huie, who origi- 
nated the idea of an annual reception 
for life members over ten years ago 
when he was president of the Section. 
The 26 honored included ASCE Past- 
President Enoch R. Needles, who was 
away from the city on a business trip 
and unable to attend the reception. In a 
happily phrased letter, read at the close 
of the presentations, Mr. Needles said in 
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Federal Highway Administrator Bertram D. Tallamy and ASCE President Mason 
G. Lockwood were featured speakers at the National Capital Section’s annual din- 
ner held at the Army-Navy Country Club on February 12. Seated are Mrs. Daniel B. 
Ventres and Mrs. Leo Colbert, wife of ASCE Honorary Member, Admiral Leo 
Colbert, who was seated at head table outside camera range. Standing, in usual 
order, are James J. Stout, treasurer of Section; James H. Carr, Jr., vice-president of 
Section; Federal Highway Administrator Tallamy: Section President Daniel B. 
Ventres; ASCE President Mason Lockwood; Mason C. Prichard, Director for District 
5: and Alfred R. Golze, secretary of the Section. During the evening President 
Lockwood awarded Life Membership Certificates to eighteen Section members. 
Among those present to receive their certificates were Robert S. DuBois, Harold F. 
Clemmer, Henry W. Hemple, Clifford A. Betts, Charles M. Andrews, and William 
H. Richards. 


New St. Louis Section officers turn out for their first meeting, which took place 
on January 28. Reading from left to right. they are Robert D. Bay. secretary: 
Henry S. Miller, vice-president: W. J. Hedley, ASCE Director for District 14; Eldred 
B. Murer, president; Verna C. Hanna, vice-president; and Lawrence P. Roth, 
treasurer. Mr. Hedley spoke on recent Society activities in their relation to the 
Section. The Section is involved in a number of studies of importance to engineers, 
contractors, and architects of the area, and reports of these activities were given 
by chairmen of committees reviewing the new B.O.C.A. building code under con- 
sideration for the city. 


part: “One of my greatest inspirations of younger members one small particle of 


the past year came from being privi- 
leged to hand out these certificates to 
other of our Life Members at several 
different meetings over the country. Thus 
the twinges of regret become all the 
sharper that I cannot be present in per- 
son for my induction into the ripest and 
richest membership class of our Society. 
Without taking away from any of the 


their true deserts. I like to believe that 
I am passing into the fellowship of the 
aristocracy of our civil engineering pro- 
fession.” 


New Miami Section officers are F.D.R. 
Park, president; George Watson, vice- 
president; David B. Preston, secretary; 
and Howard M. Post, treasurer. Causes 
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and prevention of beach erosion in the 
Granada Island area were discussed at 
the section’s January 3 meeting by M. N. 
Lipp, chief engineer and assistant city 
manager of Miami Beach. Bayard Snow, 
prominent Section member and chief of 
the sanitary department of Rader and 
Associates, Miami, received a Life Mem- 
bership Certificate on February 20 dur- 
ing the annual Engineers Week dinner 
and celebration. 


President Mason Lockwood and Vice- 
President Francis Friel were guests of 
the Pittsburgh Section at its annual din- 
ner meeting on February 4. Both spoke 
inspiringly—Mr. Friel on the engineer’s 
responsibilities and Mr. Lockwood on an 
interesting evaluation of the profession 
entitled “Engineering Is People.” Life 
Membership certificates were presented 
to Alois H. Doering and John R. Her- 
bert. The new slate of officers, inducted 
during the evening, was listed in the 
February issue (page 74). New Junior 
Forum officers are Archie J. Merritt, 


president, and Joseph W. Miorelli, sec- 
retary-treasurer. 


Two speakers, who shared the plat- 
form at the San Francisco Section’s Feb- 
ruary meeting, presented a program on 
modern digital computers that stripped 
some of the mystery from these formid- 
able devices. They were Dr. Melvin A. 
Shader, district coordinator of applied 
science of International Business Ma- 
chines, and Sam Osofosky, supervising 
highway statistician for the California 
Division of Highways. Dr. Shader dis- 
cussed general aspects, while Mr. Osofsky 
gave examples of specific applications of 
computers to engineering problems and 
outlined the changes that must be made 
in the customary approach to engineer- 
ing computation to put the problem in a 
form for feeding to a digital computer. 
Appetites for more information on the 
subject of computers were further whet- 
ted by Lyle Hoag’s fascinating discussion 
of the application of the IBM 650 to the 
analysis of the water distribution net- 


District 10 Council Meets in Chattanooga 


The District 10 Council—meeting in 
Chattanooga, Tenn., March 1 and 2— 
spent two days in interesting and fruit- 
ful discussion of such subjects as “Pres- 
tige of the Engineering Profession,” 
“Unionization of Engineers,” “How Can 
Consulting Firms Aid State Highway 
Departments in the National Road Pro- 
gram,” and “What Can Be Done to In- 
terest Students in Engineering.” The 
discussions and decisions reached re- 
sulted in a series of resolutions to the 
Board of Direction of ASCE. 

These resolutions recommended that 


ASCE continue support of EJC-ECPD 
participation in a comprehensive survey 
of the engineering profession; that the 
Board encourage in every way maximum 
utilization of consulting engineering firms 
in the implementation of the Federal 
Highway Program in cooperation with 
existing agencies, and that latitude be 
permitted private enterprise in the exer- 
cise of engineering skills commensurate 
with the requirements of economy and 
public safety; and that ASCE use every 
effort to bring the shortage of engineers 
and lack of needed teachers to the atten- 


Official delegates to District 10 Council meeting, held in Chattanooga on March 
l, are (seated, left to right) William R. McLean, member of the T. V. Section and 
chairman of the District 10 Council; Francis S. Friel, Vice-President, Zone II, Phila- 
delphia; and Walter E. Mooney, secretary-treasurer of District 10 Council. Standing 
are C. E. Kindsvater, Georgia Section: Louis C. Daugherty, Nashville Section; Joseph 
P. Bouquard, T.V. Section: James F. Pou, North Carolina Section; James M. Faircloth, 
Alabama Section; Albert E. Johnson, South Carolina Section: James F. Shivler, 
Florida Section: and George E. Watson, Miami Section. Delegates were present 
from all eight Sections in the District 10 Council. 
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work of the City of Palo Alto. Dr. 
Shader acted as consultant to Mr. Hoag 
on the project. 


For the Southern Idaho Section the 
new slate is John D. Griffiths, president; 
Boyd Austin, first vice-president; Melvin 
V. Davenport, second vice-president; 
Carl L. Lawrence, secretary; and Fletch- 
er W. Pearce, treasurer. 


The program at the February 11 din- 
ner meeting of the Texas Section’s San 
Antonio Branch was devoted to a re- 
port on the San Antonio sewage dis- 
posal plant. Plans are being made to 
increase present plant capacity from 57 
to 69 mgd. Plant capacity in 1930 was 
only 25 mgd. Guest speakers were Bill 
Wells, plant superintendent, and F. T. 
Drought, who summarized his recent re- 
port to the city outlining the require- 
ments of a proposed master sewer plan 
for the city. Frank S. Walters has been 
appointed Junior Contact Member for 
the Branch. 


tion of the membership and the public 
at large, with a view to correcting the 
deficiencies threatening national secur- 
ity. 

President Lockwood spoke briefly at a 
joint dinner meeting with the Chatta- 
nooga Branch, stressing the need for 
communication between ASCE Head- 
quarters and the “grass roots” level of 
the Society. Vice-President Francis 8. 
Friel, of Philadelphia, made the principal 
address on “Obligations of the Engineer- 
ing Profession.” He emphasized that we 
must accept the responsibilities of all 
professional men by the kind of work we 
do and the reputation we make. We must 
accept our responsibility to teach the 
profession to others and take an interest 
in the teaching profession and the physi- 
cal plant of colleges of engineering, Mr. 
Friel declared. He also urged that in- 
dustry contribute funds to the colleges 
since twice the facilities now in use will 
be needed by 1970. 


The Council endorsed Don H. Mat- 
tern, chief of the Project Planning 
Branch of the Tennessee Valley Au- 
thority, to succeed to the office of 
District 10 Director being vacated by 
Graham P. Willoughby. Mr. Mattern has 
long been an active member of the Knox- 
ville Branch and was general chairman 
of the Society Convention held in Knox- 
ville last June. 


The Council accepted the invitation 
of the Georgia Section to hold its 1958 
meeting in Atlanta next spring. The 
North Carolina delegate extended an in- 
vitation to hold the 1959 meeting in 
Charlotte, 
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seen OFTEN costly production errors are blamed on 


| | hard-to-read blueprints. The real culprits, of 
Don t let course, are the old smudged drawings from which 
the prints were made. 
te However, a simple step makes such drawings 
your blueprints capable of producing sharp, legible prints—repro- 
A. 4 duce them on Kodagraph Autopositive Paper. This 
photographic material gives you positive interme- 
t ake the bl ame diates directly (no negative step )—sparkling inter- 
mediates even from soiled or weak-line originals. 
Unlike your valuable drawings, they won’t smudge 
or lose line density when used as “masters” in your 
print machine. They assure easy-to-read prints time 
after time—pays you to make one of every drawing! 
But see for yourself—place an order for Autoposi- 


tive Paper intermediates today with your print room 
or local blueprinter! 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


EASTMAN KODAK COMPANY 
New booklet is Graphic Reproduction Division, Rochester 4, N. Y. ‘ 
jam-packed with — Gentlemen: Send me a free copy of your new booklet on Kodagraph Reproduction Materials, 
valuable tips on 
saving drafting Name 
time, protecting 
drawings, getting 
better prints. City 
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Kodagraph Reproduction Materials 


KANSAS TURNPIKE Self widener purchased for use on Kansas City, 
Missouri, Freeway interchanges—built in flexibility made use on Kansas 
Turnpike equally profitable. 


Flex-Plane 
has the nation’s 


number one finisher 


F hi the FLEX-PLANE finish 
For the past three years, contractors been the favoriio of the 


highway builders. For the past three years it has 


have bought more Flex-Planes than been in a class by itself—the most versatile, most 


flexible, most portable and least expensive to operate 


all other makes ai They will again of any machine on forms. 


in 1957... here why Now, for 1957, the FLEX-PLANE finisher is even 


April 1957 * CIVIL ENGINEERING 


: 
i 
« 


TEXAS CITY STREETS Contractor reported highest pouring ever. Credits. Flex-Plane. Note amount ” concrete in front of screed here. 


better! It is more flexible, stronger and faster than 
ever! Inherent frame design features allow the great- 
est amount of flexibility—even as much as 12 to 25 
feet in one machine! And, there is a complete line 
of FLEX-PLANES to cover any width range desired. 
Only FLEX-PLANE self-widening offers independent 
control of extension frames, which means both sides 
of the machine can be extended or retracted to- 


Contractor watched machine operate on near 


GARDEN STATE PARKWAY by Route | project. Bought immediately. 
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gether—or individually, for the negotiation of com- 
plicated interchange patterns involving variable width 
and short radius super elevated curves. But, more 
important, it is the only really proved self-widening 
machine available today. More than 60 units oper- 
ating throughout the nation attest to this. 


The FLEX-PLANE carries the largest screeds in the 
industry-delivering the most satisfactory finish pos- 
sible. Exclusive butt joint screed design enables screed 
lengths to be changed faster, easier than ever before. 
It is completely portable—a flick of the finger and 
it, instantaneously, becomes its own trailer. 


Why not let FLEX-PLANE put you in contact with 
a FLEX-PLANE user? Talk to him and we are sure 
you, too, will GO FLEX-PLANE IN 1957! 


THE FLEXIBLE ROAD Sauer MACHINE COMPANY 


501 THOMAS ROAD 


WARREN, OHIO 
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BY-LINE WASHINGTON . 


The expanding use of aerial photography for highway 
location was reviewed last month at a crowded assembly 
of photogrammetry experts in Washington for the annual 
convention of the American Society of Photogrammetry. 
An unprecedented number of highway engineers were 
on hand to pick up current applications of the short-cut 
surveying technique. They heard William T. Pryor, 
chief of aerial surveying for the Bureau of Public Roads, 
declare that the fullest possible use of photogrammetry 
must be employed in getting the National Highway 
Program underway. 

Congress, in drafting the expanded roadbuilding pro- 
gram, explicitly called for the use of aerial surveying to 
lighten the mapping load involved in the road program. 
Experts believe locating the 41,000-mile National Inter- 
state System, 75 per cent of which must be on new 
routes, will provide the real test of aerial engineering 
over the next few years. 


* * * 


A fistful of bills has been introduced in both the 
House and Senate to revise the Federal Aid Highway 
Act of 1956. They cover a wide range of proposals— 
reorganization of the Department of Commerce to ad- 
minister the Act, imposition of speed limits, addition of 
mileage to the Interstate System, and control of bill- 
board advertising. 

The 1956 Act added 1,000 miles to the Interstate 
System, posing some hard decisions for the Bureau of 
Public Roads. (The BPR has already received requests 
from almost all the states for portions totalling 12,000 
miles. Officials expect to have a decision on the new 
mileage within the next few days.) But there is increas- 
ing pressure to expand the System even more. A number 
of Congressmen have openly declared that more mileage 
is urgently needed in their states. 

Most national highway experts would prefer to see a 
good start toward completion of the initial 41,000-mile 
framework before proposals to enlarge it are enter- 
tained. But the prospect of 90 percent federal aid is too 
much for the congressmen to resist. Many are deter- 
mined to see their pet projects added to the System as 
quickly as possible. 

Also hot on the griddle are several bills to limit bill- 
boards on the Interstate System. People who would like 
to see the superhighways designed with an eye to beauty 
are up in arms over the apparent weakness of the 1956 
Act in this respect. They want federal regulations pro- 
hibiting billboard advertising within 500-600 ft of the 
new roads. Hearings are being planned. 

A bill to compromise the strict clearance requirements 
established by the Corps of Engineers for bridges over 
navigable streams has been introduced in the Senate. 
Senator Dennis Chavez, who drafted the measure, be- 
lieves that the Corps must give greater consideration to 
the additional cost of building higher level structures 
and to the equal rights of surface transportation using 
the bridge. 

The feasibility of constructing heliports in connection 
with the National Interstate System would be studied 
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by the Department of Commerce in a bill proposed by 
Congressman George Fallon, chairman of the House 
Subcommittee on Roads. Mr. Fallon is convinced that 
sites on or near the highway rights of way for such 
facilities could be acquired easily now and at a reason- 
able cost (estimated $40,000) and provision made for 
built-in heliports when the need arises. He sees the use 
of helicopters. helping to break traffic bottlenecks in 
urban areas particularly. 


* * * 


In an attempt to simplify highway paving technology, 
the Asphalt Institute has recommended reducing the 
number of grades of paving asphalts from nine to five. 
The new grades are 40-50 penetration (mostly for in- 
dustrial uses), 60-70, 85-100, 120-150, and 200-300. The 
Institute is still pursuing plans to reduce the number of 
grades of rapid-curing, medium-curing, and slow-curing 
groups of liquid asphalt, also. Such streamlining of ma- 
terials specification has been hailed as one way to ease 
the engineering chore involved in the accelerated road 
program. 

* * * 


The virtual collapse of the federal government’s lease- 
purchase building program was the subject of puzzled 
inquiry last month. The $700-million program, involving 
150 projects around the country, was dropped recently 
by General Services Administrator Franklin Floete. He 
announced that only one structure had reached the 
construction stage under the scheme and blamed “in- 
flationary pressures” for the failure of active bidding for 
lease-purchase jobs. Others blamed the low interest rate 
of 4 percent for the failure of the program to rouse the 
interest of private financiers. 

Two Congressmen have suggested drastic remedial 
measures. Senator Francis Case has recommended crea- 
tion of a new, independent federal agency empowered to 
finance not only the government buildings, but school 
houses as well. Senator Case would finance his govern- 
ment buildings program by issuance of $5 billion worth 
of revenue bonds. Congressman Robert Jones has intro- 
duced a bill which would repeal the lease-purchase ar- 
rangement entirely and return the federal government 
to the practice of financing each project individually 
through direct appropriation. 


All the state highway departments are concurring with 
a recent Bureau of Public Roads recommendation that 
they insert a clause in contracts with engineering con- 
sultants designed to prevent “pirating” of departmental 
personnel, the Bureau reported this month. The federal 
agency does not frown on the practice of retaining con- 
sultants for federal-aid projects, but feared that private 
firms would deplete state highway department forces by 
offering better working conditions and higher salaries. 
Bureau officials pointed out that the federal-aid program 
is predicated on the assumption of strong state highway 
department engineering forces. 
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Let NAYLOR PIPE 
CARRY IT FOR YOU 


For carrying air or water on the job, for 
ventilating in underground construction 
and for dredging operations you'll save 
time, work and money by using light- 
weight Naylor pipe lines. 


The familiar spiral that distinguishes this 
lockseamed - spiralwelded pipe makes it 
stronger and safer in pipe line perform- 
ance. The spiral lock gives Naylor pipe 
greater collapse strength and acts as a 
continuous expansion joint to absorb 
shock loads, stresses and strains—char- 


NAYLOR PIPE COMPANY 
1281 East 92nd Street, Chicago 19, Illinois 
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acteristics not found in other pipe of the 
same wall thickness. 


Installation is faster and easier with 
Naylor pipe—especially when joined by 
the one-piece Naylor Wedgelock coupling, 
a fast, simple method of positive con- 
nection. 


Put this combination to work for you— 
wherever you need to transport material 
in volume. Sizes range from 4 to 30 inches 
in diameter. Write for Bulletins 507 
and 513. 


Eastern U.S. and Foreign Sales Office: 
60 East 42nd Street, New York 17, New York 
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NEWS BRIEFS. 


New Construction at Record February High 


While new construction activity de- 
clined seasonally in February, the $2.9 
billion of work put in place was slightly 
above the previous February record set 
in 1956, according to preliminary esti- 
mates of the U.S. Departments of Com- 
merce and Labor. February outlays 
brought the total for the first two 
months of this year to almost $6 billion, 
an all-time high for the January-Febru- 
ary period. On a seasonally adjusted 
basis, expenditures for new construction 
thus far in 1957 were at an annual rate 
of $44.7 billion, compared with the total 
of $443 billion actually put in place last 
vear. 

Private construction activity during 
January and February of this year was 
about the same (nearly $4.3 billion) as 
in the same period last year. Declines 
from 1956 in expenditures for new dwell- 
ing units and stores were offset by ad- 
vances in virtually all other types of 
private construction. For the first two 
months of 1957 industrial plants, office 
buildings, churches, schools, hospitals, 
and public utilities were at record levels. 

Outlays for new housing in January 
and February were $1.7 billion, off 8 
percent from the corresponding 1956 fig- 
ure. This was the second successive year 
in which the volume of new housing 
activity was below that for the first 
two-month period of the preceding year. 
In contrast, a 19 percent drop in store- 
building from January-February 1956 
totals was the first such decline since 
1952. 

Again comparing the first two months 
of this year with last, public construc- 
tion activity is up 11 percent, with all 
major categories sharing in the gain. 
The 1957 public total for January and 
February—not quite $1.7 billion—re- 
flected record outlays for sewer and 
water facilities, schools, and highways. 


NEW CONSTRUCTION ACTIVITY 
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Despite seasonal decline, new construc- 
tion activity in February (at $2.9 bil- 
lion) is slightly above previous Febru- 
ary record set in 1956. 


ASTM Committees Study 


A wide variety of engineering materials 
was studied by thirty-five technical com- 
mittees of the American Society for 
Testing Materials during the organiza- 
tion’s annual Committee Week, held in 
Philadelphia, February 4-8. Some 1,311 
technical men did intensive work in 300 
committee meetings, studying and cor- 
relating the tremendous amount of re- 
search upon which ASTM specifications 
and methods of test are based. Subjects 
covered in the new and revised tenta- 
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Engineering Materials 


tives and standards range from road and 
paving materials to wooden roof trusses 
for houses. These recommendations will 
be presented to the ASTM for adoption 
at its annual meeting, to be held in 
Atlantic City, June 16-21. 

Among the many important subjects 
being studied by Committee D-4 on 
Road and Paving Materials are mechani- 
cal stability tests for designing bitumin- 
ous mixtures, development of tests for 
the setting properties of bituminous ma- 


terials, accelerated durability tests for 
bitumen, and the factors involved in the 
effects of water on bituminous-coated 
aggregates. The committee is also review- 
ing some of its time-honored tests to 
evaluate their effectiveness. Statistical 
methods are being used to analyze the 
cooperative test data. Prof. K. B. Woods, 
M. ASCE, of Purdue University, is 
chairman of Committee D-4. 

Aggregates for masonry grout are cov- 
ered in new specifications accepted by 
ASTM Committee C-12 on Mortars for 
Unit Masonry. The proposed specifica- 
tion includes both natural and manufac- 
tured sand used alone, or in combina- 
tion with coarse aggregate, in grout for 
reinforced masonry. The present Speci- 
fication for Mortar for Unit Masonry 
(C 370) is to be revised to avoid misuses 
that have been observed. 

Committee D-7 on Wood reviewed the 
work of many of its subcommittees dur- 
ing the past year. Among the more in- 
teresting of the projects reported was an 
accelerated laboratory test method for 
evaluating the resistance of wood to nat- 
ural decay, which is being considered 
together with a method for measuring 
the effectiveness of wood preservatives. 
The committee also accepted revisions 
in the basic principles for establishing 
grades of lumber, D 245. These revisions 
cover the stress grading of lumber for 
strength. L. J. Markwardt, M. ASCE, 
Forest Products Laboratory, Madison, 
Wis., is chairman of Committee D-7. 

A new and extensive atmospheric cor- 
rosion program on non-ferrous metals and 
alloys is planned under the direction of 
ASTM Committee B-3. The program calls 
for the exposure of many of the newer 
alloys and some of the metals, which 
have recently become of commercial im- 
portance. It will provide mild and se- 
vere marine exposures and rural and in- 
dustrial atmosphere exposures. Plans call 
for the removal of specimens at the end 
of two, seven, and on up to twenty 
years. Results of a recently completed 
eight-year program, showing the relative 
corrosivity of various exposure sites in 
North America, will be published in the 
near future. 

Adoption of four new projects and a 
complete reorganization of its subcom- 
mittee structure featured a meeting of 
Committee E-6 on Methods of Testing 
Building Constructions. Work already 
done in testing methods for trusses (E 73) 
will be extended, as one of the new 
projects, into the field of testing wooden 
roof trusses which are widely used in 
house construction. Standard methods of 
test for vapor barriers under concrete 
slabs on the ground, as used for house 
foundations, will be developed. This proj- 
ect was adopted after consultation with 
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Committee C-16 on Thermal Insulating 
Materials. A new group will study a 
proposed method for making load tests 
on completed structures, standardization 
of which is urgently needed in building 
codes. The problem of testing windows 
will be tackled by a new subcommittee. 
It was unanimously agreed that there is 
urgent need for standard methods of test 
for these vital building components. R. F. 
Leggett, M. ASCE, of the National Re- 
search Council of Canada, is chairman of 
Committee E-6. 


Thailand Dedicates 
Large Irrigation Dam 


Thailand’s new $58,000,000 irrigation 
and navigation dam on the Chao Phya 
River near Chainat (about 100 miles 
north of Bangkok) was officially dedi- 
cated by King Phumiphon in cere- 
monies held on February 7. By provid- 
ing a controlled water supply for a 
rice-growing area the size of northern 
Ireland, the project will introduce dou- 
ble-cropping and add some 500,000 tons 
a year to the country’s rice exports. It 
will also make possible year-round 
navigation on the Chao Phya River. 

An $18,000,000 loan from the Inter- 
national Bank for Reconstruction and 
Development helped complete the proj- 
ect. Engineers with the U.N. Economic 
Commission for Asia and the Far East 
assisted with model tests, and Tippetts- 
Abbett-McCarthy-Stratton are the en- 
gineers on the project. 


Group Set Up to Control 
Radioactive Waste Disposal 


The Schenectady office of the Atomic 
Energy Commission and the New Eng- 
land states are cooperating in handling 
radioactive waste disposal in the New 
England area. At the suggestion of Jon 
D. Anderson, manager of the AEC’s 
Schenectady Operations, the New Eng- 
land Interstate Water Pollution Control 
Commission has designated its Technical 
Advisory Board to serve in a liaison ca- 
pacity with the Schenectady Office in 
matters relating to radioactive waste dis- 
posal that are of mutual concern. 

Cooperation between the two groups 
is essential because of the increased 
amount of work being performed by New 
England industries under contract with 
the Schenectady Operations Office. The 
overall program for the prevention and 
control of water pollution emphasizes 
good plant design and operating proce- 
dures that limit the discharge of radio- 
active wastes so that only safe and per- 
missible amounts are released to the 
environment. 
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Precast Aluminum Convention Hall for Hawaii 


Unique aluminum-domed auditorium, first of its kind ever built, is attracting at- 
tention on the grounds of the Hawaiian Village Hotel in Honolulu. Designed by 
Kaiser Aluminum and Chemical Corp., the dome is 49% ft high, 145 ft in dia, 
and has a seating capacity of nearly 2,000. Its rigid aluminum shell, made of 
diamond-shaped panels geometrically arranged and bolted together, requires no 
interior support. Other major advantages include low cost. speed of erection 
(20 hours), and high strength. This newest convention facility in Honolulu will 
be of interest to engineers attending the Hawaii Section’s all-day annual confer- 
ence (page 81), to be held at the Hawaiian Village Hotel on May 15. 


The first such cooperative action took 
place in 1952 when the Schenectady 
Operations Office established the Mo- 
hawk River Advisory Committee to 
study the feasibility of discharging radio- 
active wastes into the Mohawk River. 
The present Technical Advisory Board 
is headed by William A. Healy, technical 
secretary of the New Hampshire Water 
Pollution Commission, Concord. 


January Steel Output 
Sets Record for Month 


Steel production in January, totaling 
11,001,000 net tons, set a record for the 
month and marked the second time in 
history that monthly output reached the 
11,000,000-ton mark, according to a pre- 
liminary report of the American Iron 
and Steel Institute. 

At the January rate of production, the 
industry’s steelmaking furnaces were only 
about three hours’ operating time short 
of the record output of 11,048,513 net 
tons achieved in October 1956. The Jan- 
uary 1957 output also compares with the 
December output of 10,837,545 net tons 
and production of 10,828,231 net tons 


in January 1956. According to prelimi- 
nary figures, this output also represents 
97.1 percent of the industry’s operating 
capacity. 


Huge Navy Drydock 
to Be Built in Boston 


A contract for the design of an 1,160-ft 
drydock capable of handling the Navy’s 
largest fighting ships, has been awarded 
the Boston engineering firm of Fay, 
Spofford & Thorndike, Inc., by Capt. 
Wesley H. Randig, district public works 
officer of the First Naval District. To 
be built on the site now occupied by 
Drydock No. 3 at the South Boston 
Navy Yard, the new dock will be the 
largest on the eastern seaboard and 
one of the three largest in the country. 
It is expected that plans for the $20,- 
000,000 facility will be ready for bidding 
sometime in 1958. 

Two other drydocks of similar size 
are planned, but they will be built 
along the West Coast—one at Bremer- 
ton, Wash., and the other at Mare 
Island, Calif. 
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Recently opened International Bridge over the Rio Grande between the United 
States and Mexico at Laredo, Tex., sports the same Alcoa aluminum railing that for 
22 years graced the old bridge, which was washed away in the record 62'2-ft 
flood of June 1954. The light weight of the railing made possible a type of installation 
that could be removed in 90 minutes in case of high water. It was thought that re- 
moving the railing would streamline the bridge and make it less resistant to surg- 
ing flood waters. After surviving several floods, the bridge went down in the 1954 
disaster, though not until city officials had safely removed its 1.720 ft of aluminum 
railing. The new bridge (described in the March 1956 issue, page 52) utilizes the 
old foundations, which were undamaged by the flood. Widening of the structure, 
on the old piers, to accommodate four traffic lanes was made possible by use of 
prestressed concrete for the superstructure. 


Blow Pipe Tool Speeds 
Concrete Cutting 


Rectangular structure of reinforced con- 
crete in a factory at Tonawanda, N. Y., 
is flame cut for removal. Blow pipe cut- 
ting tool and method are development 
of Linde Air Products. Cutting average 
is 1% in. per min for heavily rein- 
forced concrete ranging from 10 to 24 
APD ik in. thick. Process uses a 70 percent iron 
. | powder, 30 percent atomized alumi- 
" num powder mixture flowing at the rate 
of 15 oz per min with oxygen flowing 
at the rate of 3,000 cu ft per hour. Meth- 
od permitted factory operation to con- 
tinue without interruption. 
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West Coast Training 
Base for Air Force 


The major portion of the Camp 
Cooke Military Reservation at Lampoc, 
Calif., has been transferred from U. S. 
Army to U. S. Air Force jurisdiction 
for use as a training base for Air Force 
missile units. Initial cost of the project, 
which will involve extensive rehabilita- 
tion, modernization, and new construc- 
tion, is set at $25,000,000. Koebig & 
Koebig, consulting engineers of Los 
Angeles, Calif., have been named de- 
signers for the cantonment area, and 
the technical facilities will be designed 
by Holmes & Narver, Los Angeles ar- 
chitect-engineer firm. 

Col. Edwin M. Eads, Air Force In- 
stallations Representative, South Paci- 
fic Region, San Francisco, will supervise 
construction of the new facilities. Con- 
struction contracts will be let through 
the Los Angeles District of the Corps 
of Engineers, headed by Col. Arthur 
B. Frye. Contract advertising for some 
of the technical facilities and rehabilita- 
tion work is scheduled to begin this 
spring. 


Fewer Dwelling Units 
Started Last Year 


Construction was started on 1,120,200 
houses and apartments in nonfarm areas 
of the country in 1956—the eighth suc- 
cessive year in which housing starts 
passed the million mark—the U. S. De- 
partment of Labor’s Bureau of Labor 
Statistics reports. This total was down 
16 percent from 1955 and 8 percent from 
1954, but was about the same as annual 
totals in the 1951-1953 period. When 
allowance is made for population 
growth, however, the 1956 rate of home- 
building (new nonfarm dwelling units 
per 10,000 nonfarm population) was the 
lowest since the early postwar years. 

Almost all the decrease from 1955 
occurred in metropolitan areas, and in 
units started under FHA and VA pro- 
grams, which tend to be concentrated 
in metropolitan suburbs. In _ general, 
however, the distribution of new hous- 
ing among the four broad geographic 
regions remained about the same. As in 
1955, nearly 90 percent of all new hous- 
ing last year consisted of one-family 
houses. 

More public housing was started in 
1956 than in the previous two years, but 
the 1956 total of 23,400 public units was 
less than half the annual average for 
the 1949-1953 period. The increase over 
1955 was chiefly in federally owned 
housing at military bases on projects 
popularly referred to as Capehart hous- 
ing (authorized in the Housing Amend- 
ments of 1955). 
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Chicago to Test New 
Sewage Disposal Method 


Research aimed at more economical 
methods of disposing of sewage solids— 
by use of the Zimmermann Process— 
will be undertaken jointly by the Chi- 
cago Sanitary District and Sterling Drug 
Inc. Headquarters of the cooperative 
field project will be the Sanitary Dis- 
trict’s Southwest Treatment Works, key 
plant in the disposal system cited in 
1955 as one of the “Seven Wonders of 
American Engineering.” 

The Zimmermann Process, which was 
developed by Sterling engineers, holds 
promise of reducing the cost of one of 
the most expensive steps in the treat- 
ment and disposal of sewage solids. Ac- 
cording to William A. Dundas, general 
superintendent of the Sanitary District, 
the end products of the process after the 
“simple wet combustion are water with 
an acceptable chemical oxygen demand, 
and a small amount of non-offensive 
ash.” Under the present methods used 
by the District, the sewage solids are 
separated from the water in a series of 
steps, including the addition of chemi- 
cals, filtration and heat drying. The end 
product is a commercial fertilizer. 

The new research contract calls for 
the Sterling firm to assume all costs of 
constructing a pilot plant and installing 
equipment, and to furnish supervisory 


and technical personnel to operate the 
plant. In this test plant engineers will 
evaluate the cost of “burning” sewage 
sludge in various concentrations of from 
2 to 6 percent or more. 

The Chicago Sanitary District serves 
104 cities and villages in an area of over 
900 sq miles, with a population of over 
5,000,000, and an additional industrial 
sewage load equivalent to 3,500,000 per- 
sons. 


AWWA Safety Awards 
Honor Wendell Ladue 


A series of annual safety awards has 
been set up by the American Water 
Works Association and named in honor 
of Wendell R. LaDue, M. ASCE, super- 
intendent and chief engineer of the 
Akron (Ohio) Bureau of Water Supply. 
By encouraging safety practices in public 
water utilities throughout the country, 
the new awards will advance a program 
initiated a year ago with development 
of the AWWA Safety Practices Manual. 
The award plan is divided into two parts 
—one recognizing improved safety prac- 
tices within the association’s regional 
sections, and the other giving association- 
wide recognition for safety achievements. 

The headquarters of the AWWA is at 
2 Park Avenue, New York 16, N. Y. 


Skyscraper Center 
Planned for Manhattan 


Another huge multi-unit skyscraper 
center is being planned for a three- 
square-block area in midtown Manhattan 
by the Alfred I. Du Pont Estate of Flor- 
ida. Covering the entire area bounded by 
Park and Lexington Avenues and East 
46th and 49th Streets, the project is ex- 
pected to dwarf in size and scope all 
office building centers created in New 
York City since the Rockefeller Center 
group was built a generation ago and 
to cost well in excess of $100,000,000. It 
will consist of five buildings, providing 
a total of 5,000,000 sq ft of office and 
retail space. 

The buildings which will be of modern 
slab tower design, with large landscaped 
garden areas along most of the Park and 
Lexington Avenue frontages, will include 
a main structure at least 30 stories high 
flanked by two 20-story structures on 
the block to the north and two of similar 
height on the block to the south. They 
will feature modern curtain wall con- 
struction and large window areas, 

A major feature of the proposed cen- 
ter will be a direct entrance from the 
buildings to the platforms of the New 
York Central and New Haven Railroads 
under Park Avenue so that commuters 
will not have to pass through Grand 
Central Terminal. 


Cement Ship Handles Bulk Cargo Pneumatically 


This converted Liberty ship—the S. S. Florida, owned by 
Ponce Products, Inc.—is said to be the first vessel to handle 
the unloading of bulk cement entirely by air. After conver- 
sion at the Todd Shipyards, the vessel is now in service haul- 
ing cement from Ponce, Puerto Rico, to Port Everglades, Fla. 
To convert it, Theodore E. Ferris & Sons, naval architects, in- 
stalled open-type Fuller-Huron Airslides to form the bottom of 
the cement compartments; four Fuller-Kinyon pumps to receive 
the cement from the Airslides and convey it (through 10-in. 
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transport lines) to on-shore storage silos; and eight rotary 
compressors to supply compressed air for the pumping opera- 
tion. Unloading equipment was designed and built by Fuller 
Co., Catasauqua, Pa. Ship’s total capacity of 55,000 barrels 
of cement can be loaded or unloaded in 16 hours. Right- 
hand photo shows one of the pumps, all of which are oper- 
ated by push-button control. At upper right is Airslides cross- 
over, which conveys the cement from the bulk compartment 
to the pumper hopper. 
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Lincoln Tunnel Expressway to Expedite N. Y. Traffic 


The $11,000,000 two-way Lincoln 
Tunnel Expressway, extending between 
the Lincoln Tunnel and West 30th 
Street, Manhattan, was opened to traffic 
on February 19 in ceremonies headed 
by Mayor Robert Wagner. Expressway 
connections with downtown streets at 
36th, 33rd, 31st, and 30th Streets will 
expedite traffic between the tunnel and 
midtown and downtown Manhattan. The 
project includes a 470-ft steel-girder 
bridge across the Pennsylvania Railroad 
yards between 31st and 33rd Streets. 

The eight-block-long, four-lane Ex- 
pressway is part of the Port of New 
York Authority’s $100,000,000 Lincoln 
Tunnel Third Tube Project, which will 
open later this spring. 


Directional signs that can be mechani- 
cally rotated and operated by remote 
control will route Expressway traffic 
when three-tube operation of the tunnel 
commences. The direction of traffic in 
the center tube can be reversed as 
traffic demands. 


Versatile Machine Pushes Work on Memphis Power Plant 


This powerful machine—an International TD-24 crawler tractor, with “sideboards” 
welded onto the blade to boost pushing capacity—makes molehills out of mountains 


in earthmoving work on the new Memphis, Tenn., steam electric generating plant 
project. The unit, which is owned by Jumon ,and Rogers, Memphis, shoves ma- 


terial a distance of 300 ft into the fill, moving an average of 200 cu yd an hour. 


A dragline eases the task by supplying dirt from a 30-ft pile. The fill, which 
will use 250,000 cu yd of material, is one of three required for the groundwork 
of the new plant. To provide a suitable foundation for the base of the main 
plant, it was necessary to go down about 40 ft to suitable foundation. Steel cas- 
ings measuring 70 and 80 ft were sunk and will be filled with concrete for 
pilings. The plant, started in September 1956 and due for completion in late 1958, 


will cost an estimated $154,000,000. 


94 (Vol. p. 300) 


High Rate of Water 
Use in Delaware Basin 


Water in the Delaware River Basin is 
being withdrawn for public and indus- 
trial uses at more than five times the 
national rate per square mile, according 
to a recent report released by Secretary 
of the Interior Fred A. Seaton. In 1955 
some 6,000 mgd was taken from streams 
and wells in the basin. More than 90 
percent of this amount—the equivalent 
of nearly half a million gallons per day 
per square mile—was from surface 
sources, such as streams, lakes, and 
reservoirs. Nearly three-quarters of it 
was withdrawn from the southern one- 
third of the basin, which includes the 
cities of Philadelphia, Trenton, Wilming- 
ton, and Camden. Water use from all 
sources was equivalent to nearly 1,000 
gal per day per person. 

The report—prepared by the Geologi- 
cal Survey and written by J. C. Kam- 
merer—includes an evaluation of data 
gathered during more than fifty years 
of cooperative water-resources investi- 
gation by the Geological Survey and 
state, municipal, and federal agencies. 
Copies may be obtained from the Geo- 
logical Survey offices in Philadelphia or 
Washington, or from G. G. Parker (67 
Long Lane, Upper Darby, Pa.), who 
is in charge of the Delaware Basin 
Project for the Survey. 


AWWA Chooses New Officers 


New officers of the American Water 
Works Association are Fred Merryfield, 
M. ASCE, professor of sanitary engi- 
neering at Oregon State College, presi- 
dent; Lewis S. Finch, M. ASCE, vice- 
president and chief engineer of the 
Indianapolis Water Company, vice- 
president; and William J. Orchard, 
director of Wallace & Tiernan, treasurer. 
Harry E. Jordan, M. ASCE, continues 
as secretary. William W._ Brush, 
M. ASCE, has been elected treasurer 
emeritus. He has been treasurer of the 
AWWA since 1922, except for a two-year 
period as vice-president and president 
of the association. 

The new slate, nominated at the an- 
nual meeting of the AWWA board held 
in New York in January, has automa- 
tically been elected. 

New elections to honorary member- 
ship are Albert E. Berry, director of 
sanitary engineering in the Ontario De- 
partment of Health; Charles H. Capen, 
M. ASCE, consulting engineer and re- 
tired chief engineer of the North Jersey 
District Water Supply Commission; 
S. Logan Kerr, M. ASCE, consulting 
engineer of Flourtown, Pa.; and W. A. 
Kunigk, retired superintendent and chief 
engineer of the Tacoma (Wash.) Water 
Division. 
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Crowds Can’t 


More than 2,500,000 people have 
scuffed their way over these floors. 
Millions more will do so. But manage- 
ment won't be worrying about dust- 
ing or crumbling. These concrete sur- 
faces are hard and tough as flint. 

Let LAPIDOLITH protect your 
concrete floors . . . and your invest- 
ment, too, with a fully-guaranteed job 
backed by one of the largest bonding 
companies, when LAPIDOLITH is 
applied under our FREE supervision 
or under contract. 


LAPIDOLITH—a colorless, easy-to-use 
chemical solution— penetrates into 
the porous concrete. It can make your 
present concrete floors harder. 


Crumble N. Y. Coliseum’s Concrete Floors 


Protected by LAPIDOLITH 


HOW MUCH HARDER? Radioactive 
tracer tests prove that the deeper 
penetrating action of LAPIDOLITH 
extends deeply below the surface. 
That’s why we can truthfully say that 
LAPIDOLITH penetrates and hard- 
ens in depth—that floors treated with 
LAPIDOLITH are up to 10 times 
harder, They will resist chemicals, 
and oil. To date, LAPIDO- 
LITH has hardened over 500 million 
square feet of industrial floors. 


ACT NOW. Replacing worn-out con- 
crete floors costs many, many times 
more than an application of LAPID- 
OLITH. Mail the coupon today for 
full information. 


LAPIDOLITH 


A Product Jonneborn RESEARCH 


Since 1903 manufacturers of quality building products. 
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| L. SONNEBORN SONS, INC. 
| Building Products Division—Dept. C-4 
404 Fourth Avenue, New York 16, N. Y. 


i C] Send complete information on Lapidolith and 
Bonded Guarantee. 


| CT We would like a FREE floor inspection and 
| recommendation. (Minimum floor area, 5,000 
| square feet.) 


Send FREE 128-page Building Construction and 
Maintenance Handbook. 
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Fifty Years of Engineering Registration 


WILMA LANG 


Assistant Secretary, Wyoming State Board of Examining Engineers 


BLACKSMITH & CIVIL ENGINEER 
read the letterhead of an enterprising 
citizen of central Wyoming fifty years 
ago. Note that the blacksmithing trade 
carried financial precedence over the-en- 
gineering profession and when, in 1907, 
the Wyoming Legislature created the 
first law in America requiring qualifica- 
tion and registration of civil engineers, 
his professional services were terminated 
and the letterhead was reprinted to read 
BLACKSMITH. 

Those were the days when a man who 
owned a four-rod Gunter’s chain, com- 
pass with Jacob’s staff, and a farm level 
purchased from a mail order catalog, 
considered he had all the necessary 
equipment to advertise his services as a 
civil engineer. Many of the surveyors 
hired by the rapidly increasing populace 
of the new State of Wyoming did not 
know how to set up an engineer’s level. 
The unsuspecting public knew little of 
their qualifications. 

To Clarence T. Johnston, (M. ASCE 
since 1904) then state engineer charged 
with the responsibilities of adjudication 
and administration of all waters of Wy- 
oming, it appeared anyone could deface 
a piece of tracing cloth and send it to 
his office as a proper map for filing an 
application to appropriate water. De- 
termined to put an end to maps—often 
not based on surveys yet sworn to as 
correct, and drawn on paper sacks, wall- 
paper, or whatever was within easy 
reach of the so-called engineer—the state 
engineer sought legal remedy. 

At that time there were only a few 
members of the American Society of 
Civil Engineers in practice in Wyoming. 
Mr. Johnston, in consultation with Ed- 
ward Gillette and William Newbrough, 
practicing engineers, prepared a bill for 
the legislature. This bill was not pat- 
terned after any previous license law. 
The proposed legislation met with little 
opposition, and on February 20 was 
enacted as Chapter 86, Session Laws of 
Wyoming, 1907. 

The Board of Examining Engineers, 
consisting of the state engineer and two 
other engineers appointed by the Gov- 
ernor to serve without compensation, 
lost no time in holding examinations 
in nearly every county seat in Wyoming. 
Within two years 134 were registered in 
the following classes: 

First—Land Surveyor (Examination in 
plane surveying) authorized to lay out 
irrigation works for the reclamation of 
not more than one thousand acres of 
land, or design a reservoir where the 
depth of water stored was not greater 
than ten feet. 
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Second—Topographic Engineer (Ex- 
amination in plane and topographic sur- 
veying) authorized to survey rights-of- 
way in addition to work in the first class. 

Third—Hydraulic and Topographic 
Engineer (Examination in plane survey- 
ing and hydraulics) authorized, in addi- 
tion to work in the first two classes, to 
do hydraulic work not in excess of 
$7,500 and measure streams and ditches. 

Fourth—Construction and Designing 
Engineer (Examination in plane sur- 
veying, irrigation works and structures 
and computation of earth work). 

Fifth—Administrative Irrigation En- 
gineer (Examination on work included 
in the first four classes, plus a knowl- 
edge of irrigation law and court de- 
cisions pertaining thereto). 

The law required that the Board ex- 
amine the moral character of every ap- 
plicant and provided that a license be 
refused to anyone who was incompetent, 
dishonest, intemperate, or addicted to 
any habit that would render him an un- 
safe employee. Any registrant found in- 
capable of carrying on the class of work 
for which he was licensed, or who be- 
came morally unfit to practice, was sub- 
ject to disqualification and revocation 
of his license. The state engineer was 
directed to refuse to accept all work of 
those who did not become registered. 

The first engineering and surveying 
registration law was enacted in an era 
of reclamation expansion and irrigation 
development in the West. In his report 
to the Governor in 1910 concerning the 
Board of Examining Engineers’ activi- 
ties, the state engineer wrote: “This 
board meets as often as possible and it 
conducts examinations every week... 
This law has received unanimous ap- 
proval from all who have studied it, be- 
cause it is brief and leads to the result 
that should always be sought. There is 
no reason why an important profession 
such as an engineer practices should not 
be recognized by the law, or why every 
member of that profession should not be 
held responsible for his work when such 
work is always of some concern to the 
public ... Every state will ultimately 
follow the lead of Wyoming in this im- 
portant matter ... With the growth of 
the state the importance of the engineer 
must be fully recognized, and it is ex- 
tremely fortunate that our lawmakers 
provided a statute of this kind at a 
time when most of the important devel- 
opment is still before us.” Little did he 
imagine it would be forty years later 
before Wyoming's sister state of Mon- 
tana would pass an engineering registra- 
tion law! 


At the end of ten years nearly three 
hundred licenses were issued in the five 
classifications. As young engineers 
gained experience, they applied for ex- 
aminations in higher grades, until regis- 
tration was finally achieved in all classes. 
While the need for accurate surveys and 
engineering data in the field of irrigation 
spurred development of a license law, 
ten years of administration by the Board 
of Examining Engineers proved its scope 
must be broadened to include other 
fields of endeavor. 

Accordingly, in 1917 and again in 
1919, the law was amended to require 
registration of all those engaged in the 
general practice of engineering or sur- 
veying in connection with municipal 
work, survey of property lines, or sub- 
division of lands. The 1917 statute spe- 
cified that all surveying or engineering 
work done by or under the authority 
of any village, town, city, county or 
political subdivision, or the state, must 
be performed by a licensed engineer. 
Registered engineers were authorized to 
administer and certify oaths for applica- 
tions for use of water, or for establish- 
ing old or lost corners or perpetuating 
those in perishable condition, when the 
importance of the survey made it desir- 
able, or for faithful preformance of duty, 
using an impression seal prescribed by 
the Board. A surety bond of $500 was 
mandatory, and the license was in force 
only as long as the surety bond was in 
effect. 

Five classes of registration were found 
unwieldy and in 1917 were narrowed to: 


Surveyor (formerly first three grades) 

Junior Engineer (previously fourth 
grade) 

Senior Engineer (formerly fifth grade) 
A revision in 1919 provided simply for 
“Engineers” or “Surveyors.” In 1925 the 
present-day classifications of Profes- 
sional Engineer, Land Surveyor, or Pro- 
fessional Engineer and Land Surveyor 
were established. This Act also contained 
the current provision that a registered 
professional engineer is not authorized 
to make land surveys. The amendment 
necessitated issuance of new license 
numbers and cancellation of surety 
bonds, which were found impractical. 

With the decrease in promotion of re- 
clamation projects, there were fewer 
practicing engineers and surveyors in 
Wyoming, and when the new numbers 
were issued in 1925 it was found no more 
were registered than at the end of the 
first two years. However, two amend- 
ments in 1925 prompted a gradual in- 
crease in registration. The first of these 
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‘ssential to the phenomenal growth of the West during the past fifty years 
has been man’s hammessing of the great western waterways and the 
smission of life-giving water from its source to areas of growing need, 
Of equal importance to the health and welfare of these growing 
unities has been the construction of sanitary sewers and storm drains, 
American Pipe and Construction Co. has had a significant part in these 
achievements. Since 1907, the company has been a leader in the design 
and manufacture of reinforced concrete pipe and has pioneered 
improvements which have helped to make reinforced conerete pipe: the 
ideal material for water supply, sewera ge and drainage projects, 
Paced by an ever-erowimg demand for its products, Americamhasexpanded 
through the years and has added many new products in diversified 
fields. A polity of integrity and fairness in dealing has won the 
confidence of hundreds.of communities the company has served. 
On its 50th Anniversary, American Pipe and Construction Co. 
utes the people in the West who have mace a half ceatury of progress 
possible for American and its subsidiary companies, 


Mail address: 
Box 3428 Terminal Annex, Los Angeiss 54, Catif. 
Main office and plant: 
4635 Firestone Blvd,, south Gate, Calif. Phone |Orain 4-2521 
District sales offices and plants: 
Hayward and San Diego, Calif., Portland, Ore., Phoenix, Ariz. 


District sales representatives: 
Seattle and Spokane, Wash. 
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required all maps, plats or designs filed 
in offices of public record must be made 
and certified to by a registered engineer 
or land surveyor. The second gave au- 
thorization for issuance of reciprocal li- 
censes to registrants of other states 
meeting Wyoming’s statutory require- 
ments as to character, education and 
experience. 

Except for a decrease in biennial re- 
newal fees during World War II, the law 
remained unchanged for the next thirty 
vears. In 1955 a provision was added 
to permit Engineer-in-Training status 
and fees were increased to cover opera- 
tional expenses. 

After fifty years, the Board of Exam- 
ining Engineers still endeavors to fulfill 
the aim of the first Board, “to be as 
helpful as possible” to the 712 profes- 
sional engineers and surveyors now li- 
censed to practice in Wyoming. Of 
course, examinations are no longer given 
every week; just in March and Novem- 
ber, and since 1925 all applicants have 
been required to show a background of 
experience and education, or in lieu of 
a degree in engineering four years of 
experience. The three members of the 
Board are still serving without com- 
pensation, even though by law they may 
be paid. In May the membership of the 


Board will be increased from three to 
five, under an amendment passed by the 
1957 Legislature. 

In commemoration of the Golden An- 
niversary of the registration law, and in 
tribute to its author, Clarence T. Johns- 
ton (now residing in Ann Arbor, Mich.) 
the Wyoming Engineering Society, at its 
convention on March 16, issued honor- 
ary memberships and certificates, appro- 
priately lettered in gold, to each of the 
remaining sixteen registrants, saluting 
them on their “fiftieth anniversary as 
one of the first hundred licensed engi- 
neers in America.” They were similarly 
honored with memberships in the Wy- 
oming Association of Practicing Engi- 
neers and Surveyors. Original License No. 
86, issued September 24, 1907, was dis- 
played at the convention by its holder, 
L. C. Bishop, M. ASCE, state engineer 
and secretary of the State Board of 
Examining Engineers. 

In the words of the Wyoming law: 
“In order to safeguard life, health and 
property, any person practicing or offer- 
ing to practice professional engineering 
or land surveying” in this, or any other 
state, must today be registered, which 
accounts for 227,000 qualified profes- 
sional engineers and land surveyors li- 
censed in the United States. 


Midwest Utility Group Plans 
New-Type of Atomic Plant 


Construction of a full-scale atomic 
power plant of advanced design will be 
undertaken by a group of Midwest 
electric utilities. The Pioneer Service 
and Engineering Co., of Chicago, which 
has participated in developing the pro- 
ject, will be the  architect-engineer 
Present plans call for a 60,000-kw plant 
to be completed by 1962. The cost will 
he between $20,000,000 and $25,000,000. 

With the approval of the Atomic 
Energy Commission, the plant will be 
located on an as yet undesignated site 
on the system of the Northern States 
Power Co., which would own and op- 
erate the plant. This system was chosen 
because of its size and the extent of its 
transmission system. Major intercon- 
nections between companies will permit 
energy produced by the atomic power 
plant to flow into the systems of the 
ten participating companies. 

The joint utility group is negotiating 
with the Allis-Chalmers Manufacturing 
Co., of Milwaukee, Wis., which has been 
studying a recirculation boiling water 
reactor, to act as prime contractor. This 
type of reactor represents a forward 
step in developing the boiling water 
reactor, and it is believed that it will 
be a significant contribution toward 
making atomic power competitive with 
conventional power. 
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R. ROBINSON ROWE, M. ASCE 


“Guest Professor Joe Kerr! What do 
you think of your new title and what 
kind of a time did you have at the 
Jackson Convention?” 

“Wonderful, Professor Neare, and won- 
derful to both questions.” 

“Then start guest-professing. We'll 
reminisce about Jackson later.” 

“All I have to do is call on Cal. Fig. 1 
shows my 12-wire prismatic network of 
resistance wires and the potentials at 6 
vertices and I asked for the potential 
at A. It looks like an easy shunt-circuit 
problem, but there are actually six 3- 
wire interconnected circuits so that you 
get 18 equations in only 5 unknowns. 
How did you solve them, Cal?” 

“Didn't have to,” boasted Cal Klater. 
“T used 3 equations in 3 unknowns.” 


“That I must see,” scoffed Joe. 

“Then start looking at the symmetry 
of the potentials. Those on any two op- 
posite vertices add to 15 volts, so if the 
potential at A is z, that at B is 15-2.” 

“One unknown so far,’ counted Joe. 

“Then look at the 3 sets of 4 equal 
wires. Let the conductances in mhos be 
c for those parallel to the Y-axis, uc for 
those parallel to the Z-axis, and ve for 
those parallel to the X-axis.” 

“Two, three, four,” counted Joe. 

“Keep looking. The current in any 
wire is the potential drop times the con- 
ductance and the currents to and from 
any vertex have to balance. Writing cur- 
rent equations at the 6 intermediate ver- 
tices duplicates these 3: 

uc (x—9) = 2c + 4vc 

we (z—8) =2c+3uc ...... (3) 

“C, u, v, and z make 4,” persisted Joe. 

“Now look while I cancel out all the 

“Lucky you!” 

“",. and eliminate u and vy to find the 
cubic 

....... (4) 
which can be solved by Horner’s meth- 
od to find z=14.846672 volts.” 

“Right for 64 cents and a can of 
Simpson’s Slipstick Solvent,” cried the 
Professor. “If this answer appears awk- 
ward, it can be explained that the termi- 
nal at A was a short piece of the same 
wire, with a counterpart at B, so that 
A could be 15 volts and B was grounded. 
Equation (4) has two other solutions 
r=7.244 and 4.909), but each involves 
negative conductance which is one of 
the undiscovered secrets of perpetual 
motion. 

“Have you ever heard of Seymour V. 
Hickels, the traffic engineer who works 
as he goes to work? His Jagwagon Con- 
vertible is equipped with an optical coun- 
ter that registers every car passed or 
passing in either direction, and is so nar- 
row that Seymour can maintain any de- 
sired speed by weaving in traffic or rid- 
ing the shoulder or median. This com- 
muter traffic is steady each way, but 
slower and denser inbound. 

“Last Friday he ran 5 min at 40 mph 
and counted 198 cars, then 6 min at 48 
mph to count 220, than 6 min at 60 
mph to count 251, and finally 6 min at 
70 mph to count 311. How many cars 
were going how fast each way?” 


A 10 Fig. 1. Cal Klater 
"4 used conduct- 
« ances, C, UC, and 
15-x| VC to unravel Joe 
Kerr's analog net- 

3 ve B* work. 


[Cal Klaters were Henry W. Troelsch, 
Sauer Doe (Marvin Larson), and Theo- 
dore Kreiberg. Cal Klaters for the prob- 
lem solved in the March issue (received 
too late for inclusion) were: Sauer Doe, 
R. E. Philleo, Thatchrite (Guy C. That- 
cher), H. Francis Finch, and Julian 
Hinds. 
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MONOTUBE 
PILE DATA 


TYPE PILE—FN 
BUTT DIAMETER—12 inches 
GAUGE— #9 
NUMBER OF PILES—975 
LENGTH—average 42 feet 
DESIGN LOADING—4O0 tons 
CONSTRUCTED FOR: 
St. Regis Paper Company 
Jacksonville, Fla. 
PILE DRIVING 
CONTRACTOR: 
The George D. Auchter Co. 
Jacksonville, Florida 


ASSURANCE + ECONOMY with Monotube piles. St. Regis 
Paper is typical of the many industrial companies relying upon 


Monotube steel piles for permanent, dependable foundation : NION : M ET AL 


support. Tapered, fluted Monotube piles are available in 

lengths, diameters and gauges to meet every requirement. 
Write The Union Metal Manufacturing Co., Canton 5, Ohio Monotube Fo indation 
for complete information. 
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Howard Carter Baird (M. 04), age 
88, retired consulting engineer and spe- 
cialist in bridge building, died recently at 
his home in Chicago, Ill. Mr. Baird had a 
consulting practice in New York City for 
almost thirty years—from 1912 to 1923 as 
a member of the firm of Boller & Hodge. 
The many projects with which he was 
identified include the Bear Mountain 
Bridge over the Hudson River, the Cro- 
ton Lake Bridge in New York State, the 
St. Louis Municipal Bridge over the Mis- 
sissippi, and the Rio Chico Bridge in 
Mexico. At the outset of his career Mr. 
Baird was with the Phoenix Bridge 
Company for fourteen vears. 


George Heckman Burgess (M. 09), 
age 83, a partner in the firm of Coverdale 
& Colpitts, consulting engineers of New 
York City, died there on March 1. Mr. 
Burgess was a civil engineering graduate 
of the University of Wisconsin in 1895. 
He became associated with Coverdale & 
Colpitts in 1925 and was made a partner 
in the firm three years later. Earlier in 
his career he was president of the Burgess 
Battery Co. and the Tennessee, Alabama 
& Georgia Railway Co. 


Thomas Hays Campbell (M. '54), age 
70, retired superintendent of construction 
in the Seattle office of the Stone & 
Webster Engineering Corp., died at his 
home in El Verano, Calif., on January 
23. Beginning his career with Stone & 
Webster in 1923 as a field engineer, Mr. 
Campbell designed and built many trans- 
mission lines and other installations in 
the utilities field. He later held the posi- 
tions of resident engineer and job super- 
intendent, and from 1930 until his retire- 
ment was superintendent of construction. 


John H. Chase (M. '39), age 62, for 
the past ten years director of the Sani- 
tary Division of the 11th Naval District 
at San Diego, died recently at his home 
in La Jolla, Calif. Mr. Chase was a gradu- 
ate of Massachusetts Instiwte of Tech- 
nology, class of 1918, and also held BS. 
degrees from Harvard and the Univer- 
sity of Rochester. A specialist in gas and 
diesel power applications, Mr. Chase had 
a consulting practice at Riverside, Calif., 
for a number of years. Earlier (1926 to 
1930) he was an engineer for the River- 
side Highland Water Co., and prior to 
that (1922 to 1926) assistant engineer 
and superintendent for the Sante Fe Ir- 
rigation District at Del Mar, Calif. 


Charles Henry Dading (M. ’41), age 
73, retired civil engineer of Bala-Cynwyd, 
Pa., died recently in a Philadelphia 
hospital. For seven years prior to his 
retirement in 1954 Mr. Dading was 
a civil engineer for the Federal Housing 
Administration in Philadelphia. For a 
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number of years Mr. Dading maintained 
2 consulting practice in Camden, N. J., 
and from 1931 to 1940 he was with the 
Public Building Administration, working 
on the Philadelphia, Camden, Rochester 
(N. Y.) and other important Post Office 
buildings. He was a graduate of the Uni- 
versity of Pennsylvania, class of 1906. 


Ralph B. Daudt (M. 32), age 68, re- 
tired engineer of Toledo, Ohio, died re- 
cently at his home at LaSalle, Mich. 
From 1909 until his retirement in 1950, 
Mr. Daudt was with A. Bentley & Sons 
Co., of Toledo, which he served in vari- 
ous capacities. He was appointed vice- 
president in 1922 and executive vice- 
president and director in 1942. Numerous 
projects in the Midwest and Florida, 
built under his supervision, included 
bridges, office buildings, ordnance depots, 
schools and factories. Mr. Daudt held 
both A.B. and C.E. degrees from Cornell. 


Frank E. Davis (M. 49), age 57, for 
the past eight years partner in the con- 
sulting firm of Davis & Holman, Stock- 
ton, Calif., died there recently. A 1921 
graduate of the Colorado A. & M. Col- 
lege, Mr. Davis spent six years as irriga- 
tion engineer in the Division of Irriga- 
tion and Practice at the University of 
California. From 1928 to 1931 he was 
chief engineer for the Woodbridge Irriga- 
tion District. Later he was in private 
practice in Stockton being retained as 
chief engineer for the Woodbridge Irriga- 
tion District, the Dos Palos Drainage 
District, and the Linden Irrigation Dis- 
trict. From 1942 to 1944 he was an engi- 
neer for Bethlehem-Alameda Shipyard, 
Inc., on the construction of four rein- 
forced concrete shipways, and from 1944 
to 1948 was district engineer and senior 
construction engineer for the FWA in 
charge of the War Public Work Construc- 
tion Program in Northern California. 


A. D. Edmonston (M. '44), age 70, 
former state engineer of California, died 
in San Francisco, Calif., on February 22. 
Mr. Edmonston was one of the original 
collaborators on the Central Valley 
Project and planned the proposed Feath- 
er River Project, the largest single water 
and power plan ever devised, which is 
now pending before the State Legisla- 
ture. Mr. Edmonston entered state serv- 
ice in 1924 after a brief career in private 
industry. He became principal hydraulic 
engineer and deputy state engineer in 
charge of water investigations and other 
activities of the Division of Water Re- 
sources, and acting secretary of the 
state’s Water Project Authority. In 1945 
he was made assistant state engineer and 
in 1950 state engineer. He retired in 
1955. 


Olaf John S. Ellingson (A.M. ’12), age 
72, retired engineer of Houston, Tex., 
died at his home there recently. A gradu- 
ate of the University of Texas, Mr. El- 
lingson was an instructor in charge of the 
School of Drawing there for several years 


after his graduation. He had been city 
engineer and city manager of Sherman, 
Tex., and city manager of Brownsville 
and San Antonio, Tex., and of Key West, 
Fla. From 1932 to 1942 he was with the 
Texas Prison System at Huntsville, as 
general manager in charge of construc- 
tion. He was also manager of distribu- 
tion for the War Production Board at 
San Antonio during the war years. 


Cornelius E. Elmendorf (M. '25), age 
72, retired consulting engineer, died re- 
cently at his home in Irondequoit, N. Y. 
He was president of the William S. 
Lozier Co., a consulting firm in Roches- 
ter, N. Y., specializing in sanitary engi- 
neering. A graduate of Union College, 
Mr. Elmendorf supervised the enlarge- 
ment of sections of the New York Barge 
Canal and construction of the Barge 
Canal Terminal. He also supervised con- 
struction of Letter Kenny Ordnance De- 
pot in Pennsylvania during World War 
II. He designed many of the water works 
and sewage systems in western New 


York. 


Harry B. Floyd (A.M. ’27), age 68, 
engineer with the Union Paving Com- 
pany of Philadelphia, Pa., died at his 
home there recently. Mr. Floyd became 
connected with Union Paving in 1921 as 
assistant engineer and had served the 
company for more than 35 years. Earlier 
he was associated with the Pennsylvania 
Railroad in various capacities. Mr. Floyd 
was a World War I veteran. 


Harold J. F. Gourley (M. ’25), age 
69, senior partner in the engineering firm 
of Binnie, Deacon and Gourley, Lon- 
don, England, died in that city recently. 
A 1910 engineering graduate of the Uni- 
versity of Liverpool, Mr. Gourley re- 
ceived his master’s degree there in 1912. 
Shortly after graduation he joined the 
engineering firm of Sir Alex Binnie, Son 
& Deacon as assistant engineer. Later he 
was appointed chief engineer and in 1923 
became a member of the firm. Mr. Gour- 
ley spent his entire career with the firm 
with the exception of four years service 
as a major in the Royal Engineers in 
World War I. 


Frederick W. Henrici (M. ’19), age 
77, former manager of erection for the 
American Bridge Co. in Pittsburgh, Pa., 
died recently in Evanston, Ill. A gradu- 
ate of the University of Pittsburgh, class 
of 1905, Mr. Henrici worked for two 
years as assistant engineer with Westing- 
house Church, Kerr & Co. at Frederick, 
Md. In 1907 he began a 38-year career 
with the American Bridge Co. He was 
appointed assistant to the general mana- 
ger in 1926 and held the position of man- 
ager from 1938 until his retirement in 
1945. Mr. Henrici served in World War I 
as a major in the Corps of Engineers. 


Paul Davis Hertzler (J.M. '52), age 
30, for the past two years, highway engi- 
(Continued on page 102) 
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reduce formin g costs... 


with 


PANELS 


Whether you’re bidding on a sewage treatment plant, 
industrial building, highway bridges, overpasses or abut- 
ments, heavy foundations, circular tanks or a warehouse, 
UNI-FORM Panels will give you the lowest all around 
forming costs. 


Why? UNI-FORM Panels can be erected faster, 
using less labor and material because the three basic 
elements of the UNI-FORM System—Panel, Tie and Tie 
Key provide simple mechanical assembly into any type 
of form. Unique system of attaching the minimum align- 
ing lumber required reduces labor by 50% .. . pre- 
engineered techniques for handling pilasters, corners, 
stepped footings, columns, battered walls assure fast job 
progress. 


UNI-FORM TIE UNI-FORM 
for any Tie Key 
wall width 


Steel framed, plywood 
Heavy Industrial Foundations 


INTERESTED? Get the catalog and complete de- 
tails on the UNI-FORM System today. Send us a set 
of plans for our recommendations. You will be money 
ahead, and there’s no obligation. 


UNIVERSAL FORM CLAMP CO. 
Concrete Form Specialists Since 1912 
1238 N. KOSTNER © CHICAGO 51, ILLINOIS 
Branch Offices and Warehouses: 
SAN LEANDRO, CAL. CLEVELAND, OHIO ’ LOS ANGELES, CAL. BALTIMORE, MD. HOUSTON, TEX. ATLANTA, GEORGIA 
2051-9 Williams Street 24901 Lakeland Bivd. 13210 So. Figueroa 1020 N. Kresson St. 7314 Preston Ave. 1401 Howell Mill Rd., N.W. 
° Lockhaven 2-2051 Redwood 2-8900 Axminster 2-0231 Dickens 2-0240 Capital 7-9204 TRinity 6-8126 


"Enterprise 1-0132 
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neer trainee with the Virginia Depart- 
ment at Louisa, Va., died there recently. 
A graduate of Goshen (Ind.) College, 
class of 1948, Mr. Hertzler received his 
civil engineering degree from Purdue 
University in 1952. Shortly after gradua- 
tion he became a junior design engineer 
with the firm of Alfred Benesch & Asso- 
ciates, structural design engineers of Chi- 
cago, leaving to join the Virginia De- 
partment of Highways in 1954. 


Bancroft Hill (M. ’42), age 69, con- 
sulting engineer of Baltimore, Md., died 
at his home there on January 5. Mr. Hill 
was educated at Johns Hopkins Univer- 
sity and Massachusetts Institute of Tech- 
nology, where he majored in railroad en- 
gineering. In 1915 he was appointed pres- 
ident and chief engineer of the Artesian 
Water Co., of Baltimore, a forerunner of 
the city’s water system, and four years 
later was made harbor engineer for the 
city. In 1924 he joined the Baltimore 
Transit Co., rising to the presidency in 
1935. Mr. Hill retired in 1945 and opened 
a practice as consulting engineer. 


Howard Whittier Holmes (M. ’12), 
age 72, retired Montana state highway 
engineer, died at his home in Pacific 
Grove., Calif., on January 19. He was a 
graduate of the Vander Naillen School of 
Engineering, San Francisco. Most of his 
professional career had been with the 
Montana State Highway Commission, in 
the capacity of bridge engineer, construc- 
tion engineer and state highway engi- 
neer. In 1931 and 1932 he was consulting 
engineer for the Louisiana Highway 
Commission, and earlier had been bridge 
engineer for the Oregon Highway Com- 
mission and bridge engineer for the City 
of Portland, Ore. Mr. Holmes was a 
veteran of World War I. 


Joseph M. Kane (M. ’25), age 64, 
assistant office engineer for the Califor- 
nia Division of Highways until his re- 
tirement in 1956, died suddenly at his 
home in Sacramento on January 24. Mr. 
Kane went to work for the California 
Division of Highways in 1927. During his 
long career he supervised the prepara- 
tion of job specifications on more than 
two billion dollars worth of highway con- 
struction, and had charge of the produc- 
tion of the Division’s “Standard Speci- 
fications” for more than a quarter of a 
century. Earlier he was with the Nevada 
Department of Highways, which he had 
served as chief testing engineer and office 
engineer. He was a graduate of the Uni- 
versity of California and a veteran of 
World War I. 


Clarence Burton Long (A.M. ’09), age 
74, partner in the engineering firm of 
Long Bros., Los Angeles, Calif., died at 
his home there recently. He attended 
the University of Knoxville and after- 
wards was employed in the engineering 
department of the Southern Railway 
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Co. for several years. Mr. Long then 
joined the U. S. Reclamation Service on 
the Lower Yellowstone Project in Mon- 
tana, remaining with this service for 
twelve years on projects in Montana, 
Idaho and Washington. In 1920 he went 
to California and with his brother 
opened an office for the practice of struc- 
tural work and real estate. 


Kenneth W. Lefever (M. ’41), age 
59, consulting engineer of Little Rock, 
Ark., died suddenly in Jackson, Miss., on 
February 21 while attending the ASCE 
Jackson Convention. Mr. Lefever had 
been in private practice for the past 
twenty years. He designed and was con- 
sulting engineer on a large water supply 
at Little Rock and had just finished the 
designs for an industrial sanitary system 
for Little Rock. Earlier he was associ- 
ated with Lord & MacCrea, of Little 
Rock, on municipal and highway work 
and had been an engineer with the Ar- 
kansas Highway Department. He was a 
former president of the Mid-South Sec- 
tion. 


Nathan Bert Higgins (M. ’41), age 72, 
retired president of the Safe Harbor Wa- 
ter Power Corporation, Baltimore, Md., 
died recently at his home in Ruxton, 
Md. A graduate of Pennsylvania State 
College, class of 1909, Mr. Higgins had 
been a structural estimator with the Bal- 
timore Bridge Company and designer- 
erector for the Western Maryland Rail- 
way. In 1914 he joined the Pennsyl- 
vania Water and Power Company, which 
he later served as assistant chief engi- 
neer, chief engineer, and advisory en- 
gineer. When the Safe Harbor Water 
Power Corporation was formed, Mr. Hig- 
gins became its assistant chief engineer 
and later was made chief. In 1942 he was 
promoted to the presidency, in which 
capacity he remained until his retire- 
ment in 1955. 


Constantin P. Melioransky (M. ’48), 
age 68, an assistant division engineer in 
the design department of the New York 
City Board of Water Supply, died there 
recently. Mr. Melioransky had been with 
the Board since 1938, and recently was 
engaged on the design of dams, spill- 
ways, and bridges in connection with its 
Delaware River supply project. A native 
of Russia, Mr. Melioransky, received a 
degree from the Imperial Institute of 
Civil Engineers in St. Petersburg, com- 
ing to this country in 1924. He was as- 
sistant structural design engineer for the 
New York Central Railroad for fourteen 
years prior to joining the Board of Water 
Supply. 


Frank R. Molther (M. 32), age 63, 
who retired recently as valuation engi- 
neer for the Panama Canal Company at 
Balboa Heights, C. Z., died recently at 
Ancon, C. Z. Mr. Molther had a long and 
interesting career in Central and South 
America. His work included several years 
as office engineer for R. W. Hibard & 
Co., Inc., in Colombia. In his early ca- 


reer he had been an inspector in charge 
of a survey boat and party for the Mis- 
sissippi River Commission. Mr. Molther 
was educated at Cornell University, class 
of 1917. 


Charles F. Niles (M. '56), age 61, 
civil engineer with the U.S. Forest Serv- 
ice, Russellville, Ark., died at his home 
there recently. A graduate of the Uni- 
versity of Maine, class of 1919, Mr. Niles 
received his civil engineering degree 
there in 1925. Mr. Niles spent his early 
career with the Delaware State and 
North Carolina State Highway Commis- 
sion in various capacities. From 1928 to 
1931 he was resident engineer for the 
Tennessee State Highway Department 
in Nashville. He joined the U. S. Forest 
Service in 1933 as assistant highway en- 
gineer, advancing to responsible charge 
of planning, programming, design, con- 
struction and maintenance. 


Raymond L. Paulus (A.M. '32), age 
55, engineer with the W. C. Babcock 
Construction Co., Inc., of Rensselaer, 
Ind., died recently at Lafayette, Ind. 
He received a degree in electrical engi- 
neering from the University of Wisconsin 
in 1922. Shortly after graduation Mr. 
Paulus became associated with the Allis- 
Chalmers Mfg. Co., working in the hy- 
draulic engineering department for eight 
years. He joined the Babcock Company 
in 1930. 


Sydney L. Rothery (M. ’25), age 78, 
consulting engineer of South Pasadena, 
Calif., died at his home there recently. 
Mr. Rothery had been in private prac- 
tice since 1925. A native of Australia, he 
was a graduate of Sydney Technical Col- 
lege. His early experience included work 
with T. H. Houghten, building construc- 
tor and mechanical designer of Sydney, 
and work as an assistant engineer on 
railroad construction for the New South 
Wales Government. Coming to this 
country in 1918, he was associated with 
the Imperial Irrigation District Munici- 
pal Corp. as office engineer on irrigation 
of land in southern California and 
Mexico. 


Floyd W. Sayers (A.M. ’21), age 67, 
engineer with the Missouri State High- 
way Department at Jefferson City, Mo., 
died recently at his home at Anaheim, 
Calif. With the exception of four years 
as assistant city engineer of Lafayette, 
Ind., Mr. Sayers spent his entire career 
in the Highway Department. He became 
connected with the department in 1919 
at Charleston, Mo., and in 1929 was 
transferred to Jefferson City. He was a 
civil engineering graduate of Purdue 
University, class of 1914. 


Henry J. Senecal (A.M. ’37), age 60, 
civil engineer with the Bethlehem Pacific 
Coast Steel Co., Los Angeles, Calif., died 
there recently. From 1924 to 1936 Mr. 
Senecal was with the McClintic-Marshall 
Co., at Pittsburgh and Bethlehem, Pa., 

(Continued on page 104) 
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Asphalt 


Massachusetts’ 123-mile toll road, soon to be opened to traffic, 
has a heavy-duty, flexible Asphalt pavement. Designed for the 
heaviest traffic anticipated for this turnpike, Asphalt has saved 
millions of dollars in first cost, compared to other paving with 
the same load-carrying capacity. 


Constructing a heavy-duty, resilient Texaco 
Asphaltic Concrete pavement on 27 miles of 
the new Massachusetts Turnpike. 


The photograph shows a 3-inch hot-mix Texaco Asphaltic 
Concrete surface, constructed in two courses on 27 miles of the 
Massachusetts Turnpike. Supporting this surface are two 
Mass. 21%-inch layers of crushed stone, the upper one penetrated with 
asphalt cement by pressure distributor, the lower one sand- 
filled. Under this, there is a 12-inch gravel sub-base. 


CONTRACTOR — The Bayer & Mingolla 
Construction Company, Worcester, 


Texaco Asphalt products provide the road builder with 
answers to all his paving problems, whether he is building a 
heavy-duty pavement for a New England toll road, or a low- 
cost surface for a Wisconsin farm-to-market road. Helpful 
information on methods and materials recommended for all 
types of asphalt road and street construction is supplied in two 
booklets. Copies may be obtained without obligation by writing 
our nearest office. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 
Boston 16 © Chicago 4 © Denver 1 © Houston 1 © Jacksonville 2 © Minneapolis 3 © Philadelphia 2 © Richmond 19 
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and from 1936 on with its successor or- 
ganization, Bethlehem Steel. He worked 
on many projects for Bethlehem Steel, 
including the Cathedral of Learning and 
the Gulf Office Building in Pittsburgh 
and the Great Lakes Steel Co. building 
in Detroit. He was a civil engineering 
graduate of Cornell, class of 1919, and 
served as a first lieutenant in World 
War I. 


Irvin L. Simmons (M. ’28), age 84, 
retired bridge engineer with the Chicago, 
Rock Island & Pacific Railroad of Chi- 
cago, Ill., died at his home in Jonesville, 
Wis., recently. Mr. Simmons graduated 
from Michigan State College in 1897. He 
joined the Chicago, Rock Island & Paci- 
fic Railroad in 1903 as assistant engineer, 
and in 1906 was appointed chief bridge 
inspector. From 1909 until his retirement 
in 1944 he was bridge engineer. In the 
latter capacity he worked on many proj- 
ects including the White River Lift 
Bridge, the Joliet Lift Bridge, Kaw River 
bridges, and the Mississippi River 
Slough. 


Dennis Stephen Waibel (J.M. ’55), age 
31, junior engineer for the City Engi- 
neer’s office in San Diego, Calif., was 
killed recently in an airplane crash while 
on duty in the Naval Reserve. Mr. Wai- 
bel was a graduate of the University of 
Minnesota in 1950 and received his civil 
engineering degree from the University 
of Washington in 1955.Shortly after grad- 
uation he joined the staff of the City 
Engineer’s office in San Diego. His home 
was in Minneapolis, Minn. 


William H. Warnecke (A.M. ’20), age 
73, retired consulting engineer, died re- 
cently at his home in Los Angeles. From 
1921 to 1948 Mr. Warnecke was in private 
practice in New York and Connecticut, 
specializing in a wide variety of con- 
struction work. Early in his career (1906 
to 1917) he was with the New York 
Central in a variety of capacities. In 
World War I he served as a captain in 
the Navy Civil Engineer Corps. Mr. War- 
necke was a technical author of note, 
his publications including a manual for 
the West Point Engineer School and 
works on bridge and building founda- 
tions, structural steel design, and design 
and construction of reinforced concrete. 


Paul Robert Watson (M. ’27), age 72, 
retired bridge engineer for the California 


Division of Highways, died at his home 
in Pacific Grove, Calif., on January 26. 
At the time of his retirement in 1955 
Mr. Watson was in charge of advance 
planning of freeway structures in metro- 
politan Los Angeles. Earlier ( since 1933) 
he had been engineer for the Division on 
important structures such as the Santa 
Monica Tunnel and the Sacramento 
River Bridge at Red Bluff. Prior to 1933 
he was engaged in private practice in 
San Diego in the firm of Watson, Valle 
& Gough. He was a graduate of Stanford 
University and a past-president of the 
San Diego Section. 


Francis G. Wrightson, Jr. (A.M. ’14), 
age 73, retired assistant to the general 
manager of the Bethlehem Steel Com- 
pany and the management’s representa- 
tive at the Sparrows Point (Md.) plant, 
died recently as a result of injuries re- 
ceived in an automobile accident. His 
home was in St. Michaels, Md. A gradu- 
ate of Lehigh University, Mr. Wrightson 
joined Bethlehem in 1918 as division en- 
gineer in charge of construction of the 
No. 2 open hearth and the 60-inch plate 
mill at Sparrows Point. Later he was 
superintendent of the plate finishing 
mills. From 1930 until his retirement in 
1952 he was in charge of industrial 
relations. 


RECENT 
BOOKS 


(Added to the Engineering Societies 
Library) 


Elastic Behavior Of Structural Members 
The Frame Constant Method 


The method of structural analysis presented in 
this book by Odd Albert is based upon “The 
various deflections of the free end of a member 
considered as a fully restrained cantilever beam 
with all the direct loads applied and the in- 
fluences of all other members in the system con- 
sidered as loads.” The author provides detailed 

of a variety of structural members, dis- 
cussing elastic behavior, moment equations, the 
unit beam, the general behavior of the contin- 
uous girder, and continuous girders of from two 
to six spans. Charts and tables are included as 
necessary. The present volume considers only 
structural members with constant moment of 
inertia. (Opla Company, Box 266, Belmar, N. J. 
1956. Various pagings. $6.00.) 


International Association For Bridge And 
Structural Engineering 


Twenty-eight papers, 16 in English, 6 in 
French, and 6 in German, with titles and sum- 
maries given in the three languages. Some ex- 
amples of the topics covered in the papers are 
analysis of thin-walled continuous shells; scale 
model investigation of shell roofs; a method 
for calculating circular cylindrical shells; the 
plastic design of aluminum structures; vibra- 
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tions in steel and reinforced concrete bridges; 
impact accompanied by fatigue; and assembly 
by prefabricated reinforced concrete components 
for hangars. (Publications, Volume 16, 1956. Ver- 
lag Leemann, Ziirich, Switzerland. 550 pp., pa- 
per. Price not given.) 


Pump Selection and Application 


The first sixty pages of this practical manual 
describe the classes and types of modern indus- 
trial pumps, emphasizing what can be expected 
from each type. The remainder of the book is 
about equally divided into two sections—the first 
a detailed consideration of factors in pump 
selection, the second a series of specific discus- 
sions of pumps used in more than a score of 
industries, including power, petroleum, nuclear 
energy, water supply, sewage, irrigation, and 
mining. (By Tyler G. Hicks. 1957, McGraw-Hill 
Book Company, Inc., 330 West 42nd Street, New 
York 36, N. Y. 422pp., bound. $8.50.) 


Structures 


This book by Pier Luigi Nervi—the inventor of 
“Ferro-cemento,”’ a reinforced concrete with the 
strength of steel—sums up over forty years’ ex- 
perience with structural design. Pier Luigi Nervi 
has the unique experience of being able to con- 
ceive, design, and build his own structures, In 
these pages he clearly presents his thoughts on 
such subjects as building correctly, economy in 
construction, professional training for the de- 
signer, and reinforced construction. Many photo- 
graphs and sketches illustrate his techniques. 
The book was published in Italian in 1955 under 
the title ‘‘Costruire Corettamente.” (1956, F. W. 
Dodge Corp., 119 West 40th Street, New York 18, 
N. Y. 118pp., bound. $6.95.) 


Theory of Land Locomotion 
(The Mechanics of Vehicle Mobility) 


A comprehensive compilation of the informa- 
tion now available on the relationships between 
an operating motor vehicle and its physical 


medium, particularly in off-the-road locomotion. 
The subjects covered include locomotion in na- 
ture and on wheels, problems of soil and snow 
mechanics, track-laying vehicles, motor vehicle 
mechanics, trafficability of soils, and dimensional 
analysis. A bibliography of some 350 references 
is included. (By M. G. Bekker. 1956, The Uni- 
versity of Michigan Press, Ann Arbor, Mich. 
520pp., $12.50.) 


Wood Structural Design Data, Vol. | 
Third Edition, 1956. 


This new edition includes significant develop- 
ments in the field which have occurred since 
the publication of the second edition in 1939. 
Among these are the timber-connector system of 
wood construction, structural glued-laminated 
lumber, simplified methods of column design, 
and more specific information on the relation of 
load duration to allowable stresses. Since this is 
intended as a practical reference aid for wood 
structural design, the data are presented for the 
most part in tabular form. There is a subject 
bibliography at the end. (1956. Published by the 
National Lumber Manufacturers Association, 1319 
18th Street, N.W., Washington 6, D. C. 362pp., 
$4.00.) 


Library Services 
Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepares bibliographies, maintains 
search and translations services, and can 
supply photoprint or microfilm copies of 
any items in its collection. Address in- 
quiries to Ralph H. Phelps, Director, 
Engineering Societies Library, 29 West 
39th Street, New York 18, N.Y. 


April 1957 * CIVIL ENGINEERING 


a 
ii . 


COMPARE THE COSTS... 


This scale drawing compares 
a single 40-ft length of steel 


pipe with two 16-ft lengths of 
rigid-walled pipe of the same 
inside diameter. The steel pipe 
has thinner walls and a smaller outside diameter; weighs only 
about one-fifth as much per ft of length. Results: the steel 
pipe costs less to ship and handle; requires a smaller ditch, 
fewer bell holes, fewer joints—only 132 per mile. 


TESTED FOR STRENGTH... 
Every length of steel pipe is 
hydrostatically tested at the 
shop in accordance with 
AWWA specifications — usu- 
ally to double the working 
pressure. What’s more, steel pipe can withstand from 3 to 4 
times the working pressure before bursting! It safely resists 
water-hammer, shock loadings and surge. 


BEAM STRENGTH ... Steel 
pipe has the structural 
strength that is characteristic 
of tubular steel. It can span 
long washouts; is often han- 
dled in multiple lengths during installation. And steel pipe 
can stand up under the weight of extremely heavy cover. 


RESILIENCE... Steel “gives” 

under stresses that would 

cause more rigid materials to ( 7 

crack or break. Steel pipe can (( }}) j 
“absorb” traffic vibration as 

well as shock due to explosions and earth tremors. Its 
resilience allows it to transmit much of the strain to the 
surrounding earth. This is not true of rigid-walled pipe. 
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City officials, engineers, contractors will be interested in these... 


Facts About Steel Water Pipe 


BETHLEHEM 


LEAKPROOF JOINTS... 
100 pct bottle-tight joints are 
a practical reality with steel 


pipe, whether Dresser cou- 


plings or welds are used. 
Water leakage is prevented; there’s no contamination of 
the contents due to infiltration from without. These joints 
are quickly made, they’re permanent, and they're strong. 


CORROSION- RESISTANCE 
Modern methods of lining: 
steel pipe with hot-spun coal- 
tar enamel make it immune to 


corrosion and incrustation. ay 
There is no known time limit to this protection. Many 
tar-enameled lines have been in service for upwards of 
fifty years. Coal-tar enamel provides the smoothest surface 
obtainable, assuring high flow coefficients year after year. 
Coatings and wrappings protect the pipe exterior from 
moisture, acids and alkalis. 


WIDELY USED... Large- 
diameter steel pipe is the 
growing choice of planners 
of municipal and industrial 
water systems. Some recent 
users of Bethlehem Steel Pipe 
are: New York City, New Orleans, Philadelphia, Savannah, 
Reading, Cincinnati, Atlanta, Omaha, Worcester, Colorado 
Springs and Boston. Further proof of the superior qualities 
of steel pipe is its use in thousands of miles of large- 
diameter gas and oil lines, as well as in high-pressure 
penstocks throughout the world. 


If you would like to have further information about steel 
water pipe, kindly call or write to the Bethlehem sales 
office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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THE HELTZEL STEEL FORM AND IRON CO., 402 THOMAS RD., WARREN, OHIO 
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MARS outstanding design 


century city 


The shallow, plastic-faced, Geodesic dome makes 
this city of the future look strange to 20th century 
eyes. But designer Philip H. Seligson has combined 
practical economics with creative thinking in com- 
mitting his concept to paper. Industries are located at 
the outer circumference of the city; discharge their 
smoke through stacks that pierce the dome. Central 
air conditioning controls the temperature— winter or 
summer the climate is perfect. Instead of building 
their own four weather walls and roof, insulating 
them, heating and cooling them, people can build 
their walls merely as grilles and curtains. 

No matter which of today’s ideas become reality, 
it will be as important tomorrow as it is today to use 
the best of tools when pencil and paper translate a 
dream into a project. And then, as now, there will be 
no finer tool than Mars—from sketch to working 
drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and Tra- 
dition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 


for field use; the efficient Mars lead sharpener and - 


“Draftsman’s” Pencil Sharpener with the adjustable 
point-length feature; and—last but not least—the Mars- 
Lumochrom, the new colored drafting pencil which 
offers revolutionary drafting advantages. The fact that 
it blueprints perfectly is just one of its many important 
features. 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 


S TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 


at all good engineering and drawing material suppliers 


PH Germany 


-LUMOGRAPH 


2615 € J.S.STAEDTLER MARS - LUMOCHROM [80 Germany 


Non-ASCE Meetings 


American Materials Handling Society. 
Seventh National Materials Handling 
Exposition at Convention Hall, Phila- 
delphia, Pa., April 29-May 3. Informa- 
tion from Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N. Y. 


American Planning and Civic Associa- 
tion. The 1957 National Planning Con- 
ference of the American Planning and 
Civie Association will be held at the 
Hotel Marion, Little Rock, Ark., June 
9-12. Information from James A. Hatcher, 
Conference Director, Metropolitan Area 
Planning Commission of Pulaski County, 
20914 West Second Street, Little Rock, 
Ark. 


American Society of Mechanical En- 
gineers. Second Design Conference will 
be held in conjunction with the Design 
Engineering Show at the New York 
Coliseum, N. Y., May 20-23. Information 
from Clapp & Poliak, Inc., 341 Madison 
Avenue, New York 17, N. Y. 


American Water Works Association. 
AWWA Annual Conference to be held in 
Atlantic City, N. J.. May 12-17. Infor- 
mation from AWWA, 2 Park Avenue, 
New York City, N. Y. 


Building Research Institute. Sixth 
Annual Meeting of the Building Re- 
search Institute will be held at the Drake 
Hotel, Chicago, Ill., April 15-17. Infor- 
mation from Building Research Institute, 
2101 Constitution Avenue, Washington 
25, D.C. 


Colorado School of Mines. Second 
Annual Symposium on Rock Mechanics 
sponsored by the Colorado School of 
Mines at Golden, Colo., April 21-24. For 
information write to the Department of 
Mining Engineering, Colorado School 
of Mines, Golden, Colo. 


Construction Surveyors Institute. 
Thirty-First Anniversary Conference of 
the Institute will be held at the Hotel 
Washington, Washington, D. C., May 13- 
15. Information from G. Szmak, Secre- 
tary, Construction Surveyors Institute, 
101 Park Avenue, New York 17, N. Y. 


Purdue University. Purdue Industrial 
Waste Conference at the Purdue Me- 
morial Union Building, May 138-15. In- 
formation from Don E. Bloodgood, Pro- 
fessor of Sanitary Engineering. Purdue 
University, LaFayette, Ind. 


University of Texas. The Forty-Eighth 
Annual Exposition and Power Show of 
the University of Texas will be held on 
the campus at Austin, Tex., May 3. In- 
formation from T. A. Carlton, Public Re- 
lations Chairman, The University of Tex- 
as, Austin, Tex. 
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Armco Products Help 


Speed construction on St. Lawrence Seaway 


Trucks and other construction equipment pass under 
the Cornwall Canal to Barnhart Island. Small tunnel 
at right is for pedestrians and belt conveyor. 


The St. Lawrence Seaway, one of the largest construction proj- 
ects of all time, is scheduled to open in 1959. Armco Con- 
struction Products are helping maintain the rapid pace of 
construction. 

For example, large Armco Mutti-PLate® Pipes provide 
access tunnels for equipment, men and materials under the 
Cornwall Canal between the Canadian shore and the con- 
struction site of the Barnhart Island powerhouse. The pipes, 10 
and 161/, feet in diameter, were installed in an open cut across 
the canal after winter ice had stopped ship traffic. Cofferdams 
held back the water above and below the site. Despite sub- 
freezing weather, the curved, corrugated plates were quickly 
bolted together to form the tunnels. The cut was then back- 
filled and the canal banks rebuilt well in advance of spring 
canal traffic. 

Armco Drainage and Construction. Products also are being 
used on other projects for the Seaway. Drainage structures 


CIVIL ENGINEERING «+ April 1957 


under many of the relocated highways are Armco Corrugated 
Metal Pipe. Armco Steel Buildings provide sturdy, weather- 
tight structures for project offices, materials warehouses, and 
equipment maintenance and repair shops. And Armco MuLttI- 
PLATE provides aggregate conveyor tunnels. 

There is a size and type of Armco Product to help you solve 
practically any drainage or construction problem. Write us 
for helpful, authoritative data. Armco Drainage & Metal 
Products, Inc., 4447 Curtis Street, Middletown, Ohio. Subsid- 
iary of Armco Steel Corporation. In Canada: write Guelph, 
Ontario. Export: The Armco International Corporation. 


ARMCO 


CONSTRUCTION PRODUCTS We 
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... reduces foundation cost 
by 50% or more. 


Vibroflotation achieves big savings: 


1. Eliminates the need for 
piling. 

2. Eliminates the possibility of 
future foundation settlement 
under any type of load. 

3. Reduces substantially the 
size of spread footings. 

4. Eliminates need of forms for 

footings. 


Compaction Of /008 granular New Publications 


| way Bridge Superstructures.’’ The 52-page book 


VIBROFLOTATION can compact 
loose granular soil to any 
required depth—from the 
surface to 100’ or more. 


The Compact Cylinder of Soil 


<A 3’ approximate diameter 
cylinder of compacted mate- 
rial that has been added from 
the surface to compensate for 
the loss of volume caused by 
the increase of density of the 
compacted soil. 


A 10’ approximate diameter 
cylinder of compacted mate- 
rial produced by a single 
Vibroflotation application. 


Write for booklet 


Proven Applications 
Deep Foundations » Dams 


VIBROFLOTATION FOUNDATION CO. 


930 Fort Duquesne Boulevar 


Industrial Foundations 


ATlantic 1-2500 


Highway bridges ... To aid highway officials 
in improving engineering productivity in this 
period of accelerated highway construction, the 
U. 8. Bureau of Public Roads is making availa- 
ble a new edition of “Standard Plans for High- 


comprises 18 series of standard plans, which 
furnish details for a variety of bridge types. 
Entirely new are three series for pretensioned 
precast concrete and five series for structural 
timber. Designs are based on two roadway 
widths—24 ft with H15-44 live load and 28 ft 
with H20-44 live load. Copies priced at $1.75 
each, are available from the Superintendent of 
Documents, U. 8S. Government Printing Office, 
Washington 25, D. C. 


Engineering as a career... Printed copies of 
the employment practices criteria adopted by the 
National Society of Professional Engineers are 
now available from the organization’s headquar- 
ters at 2029 K Street, N. W., Washington, D. C. 
Printed in check-list form, the criteria cover 
specific categories of career development. Prices 
range from 25 cents for a single copy to 10 cents 
a copy in quantity orders of 100 or more. 


Civil engineering refresher . . . Another helpful 
pamphlet in William Glendinning’s refresher 
series for engineers preparing for the New York 
State Professional Engineer Examinations is now 
available from the author, The new publication 
consists of selected problems and their solutions t 
for Civil Engineering Examination, Part III. 
Requests should be sent to Mr. Glendinning at 
5123 Bell Boulevard, Bayside, N. Y. Copies are 
$3.00 each. 


Scientific and engineering personnel... Re- 
lease of a Supplement to Bulletin 26, the ‘‘Con- 
ference Leader’s Guide for Supervision of Scien- 
tific and Engineering Personnel’ (February issue, 
page 108), is announced by the Industrial Rela- 
tions Section of the California Institute of Tech- 
nology. John T. Lloyd and Robert D. Gray are 
authors of the supplement, which is identified 
as Bulletin 26 A. The two volumes may be pur- 
chased as a set for $8.75 from the Bookstore, 
California Institute of Technology, Pasadena, 
Calif. Quantity prices will be quoted on request. 


Careers in atomic industry ...In a 34-page, 
illustrated booklet on “Careers in Nuclear Sci- 
ence and Engineering,’’ the Atomic Industrial 
Forum has made available the substance of its 
September 1956 conference for high school science 
students co-sponsored by the Chicago Junior 
Association of Commerce and Industry. Copies 
are 10 cents each and may be obtained from 
the Atomic Industrial Forum, 3 East 54th St., 
New York 22, N. Y. 


Separation of suspensions ... Patents (United 
States and foreign) issued for clarification, sedi- 
mentation, and thickening equipment are re- i 
viewed by William L. Barham, Joseph L. Math- | 
erne, and Arthur G. Keller in Bulletin No. 54 } 
of the Engineering Experiment Station at Louisi- 
ana State University. The survey covers the 
period, 1849-1954. The patents found satisfactory 
for the treatment of suspensions are discussed 
and illustrated in the order of their date of 
issuance. Copies, priced at $2.00 apiece, may 
be obtained from the Engineering Experiment 
Station at Louisiana State University, Baton 
Rouge, La. 


Italian dams...‘‘Dams for Hydroelectric 
Power in Italy’’ is the overall title of a magnifi- 
cent seven-volume work, which has been pub- 
lished in separate Italian, French, and English 
editions by Anidel, Milan, Italy. Profusely il- 
lustrated, the volumes include working plans 
for each of the 196 major dams built in the 
past fifty years. The authors are engineers and 
technicians connected with the principal electric 
utility companies in the country. Inquiries about 
the price (around $200 for the set) and other 
details should be sent to Anidel, which has a 
descriptive pamphlet on the set. 


(Continued on page 128) 
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MELLON NATIONAL BANK (BRANCH OFFICE BUILDING) 


SEWICKLEY, PENNSYLVANIA 


DESIGNS BY HOFFMAN & CRUMPTON, ARCHITECTS 
PITTSBURGH, PENNSYLVANIA 


CONTRACTORS: MarTIN & NETTROUR, CONTRACTING Co. 


PITTSBURGH, PENNSYLVANIA 


Perfect for small jobs like this — 
AMBRIDGE STEEL JOISTS 


AmBridge Steel Joists arrive at the 
site completely shop-fabricated, ready 
to erect. Their light weight, combined 
I with the simplicity of end connections 
and accessories, appreciably reduces 
man-hours of erection time. No special 
equipment or falsework is needed. 


This one-story, 52’ x 100’ branch office 
building is strong and safe as a bank 
should be. For not only was it built 
around a heavy steel frame, but its floor 
and roof are supported by steel. 

In addition to furnishing 16,700 
pounds of structural steel for the frame, 
American Bridge also supplied 25,000 
pounds of AmBridge long-span Steel 
Joists and 15,600 pounds of Am- 
Bridge standard Steel Joists for floor 
and roof construction. 

USS AmBridge Steel Joists provide 
rigid, lightweight and economical con- 
struction suitable for any type of floor, 
roof and ceiling. The underslung and 
open-web design provides for maximum 
head room and allows passage of pipes, 
ducts and conduits in any direction. 


In floor construction, the ease and 
simplicity of handling reduces installa- 
tion time to a minimum and permits 
other trades to begin their work 
promptly. And, for roof construction, 
these modern, new-design joists cut the 
time required to put your structure 
under cover. 

For detailed information about the 
time- and money-saving advantages of 
using USS AmBridge Steel Joists on 
your next job, get in touch with our 
nearest Contracting Office, or write 
direct to Pittsburgh for a free copy of 
our 36-page catalog. It is the only 
complete steel joists catalog with design 
information for spans up to 120 feet. 
Ask for your copy today, or see it in 
Sweet’s Files. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION * GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE + ATLANTA + BALTIMORE + BIRMINGHAM + BOSTON + CHICAGO + CINCINNATI + CLEVELAND - DALLAS + DENVER + DETROIT + ELMIRA + GARY 
HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS * NEW YORK * ORANGE, TEXAS * PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. * ROANOKE * ST. LOUIS * SAN FRANCISCO * TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMBRIDGE STEEL JOISTS 
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CLYDE R. HARVILL, 
Superintendent, 
San Jacinto Water System, 
City of Houston 

Utilities Dept. 


The Houston Water Purification Plant was one of the first plants to use rubber-seated butterfly valves in 
filter service. Freese, Nichols and Turner, Consulting Engineers, chose R-S Rubber-Seated Butterfly Valves 
over conventional gate valves for all low-pressure service because their compact design permitted close 
coupling of pipe. Result: a substantial saving in space, and a direct, in-place cash saving of $124,000. 


Houston, Texas, Reports: COMPLETELY SATISFIED 


WITH R-S BUTTERFLY VALVE OPERATION 


When the Houston Purification Plant went into 
operation in 1954, 65 R-S Rubber-Seated Butter- 
fly Valves were used to equip the entire low pres- 
sure system. Today, Mr. Harvill reports that these 
valves are giving good service, and that he is fully 
satisfied with their performance and minimum 
maintenance requirements during their first years 
of operation. 


R-S Rubber-Seated Butterfly Valves are easy to 
operate, and will provide 100% effective shut-off 


with a 125-pound pressure drop. Wedging action 
of the vane against the tough, flexible rubber 
seat assures positive closure, even around shaft 
bosses. The special composition of rubber and 
other materials gives long wear and resistance to 
the abrasive action of material flow. 


To obtain complete information on the full SMS 
line — Butterfly Valves, Rotovalves and Ball 
Valves —see our local representative, or write 
S. Morgan Smith Company, York, Penna. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


1 


Rotovaives « Ball Valves « R-S Butterfly Valves ¢ Free-Discharge Valves ¢ Liquid Heaters *« Pumps ¢ Hydraulic Turbines & Accessories 
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RETARDANT FORM COATING 


Rugasol-F is painted directly on formwork. _ 


When forms are stripped (2 to 5 days), the 
retarded surface mortar is removed with a jet 
of water or stiff brush. 


(Rugasol-F was formerly designated Sika RFC 
#2 water-insoluble grade) 


RETARDANT CONCRETE COATING 


Rugasol-C is applied on the surface of freshly 
placed concrete. On the following day, the re- 
tarded surface mortar is removed with a jet 
of water or stiff brush. 


(Rugasol-C was formerly designated Sika RFC 
water-soluble grade) 


You will find it easy to expose concrete aggregate 
with the Rugasol method. Rugasol eliminates the need 
for costly chipping, hacking, sand-blasting and acid . 
washing on new construction work. 

Write or call today for detailed information. 
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_ “EASIER LOADING than any others we tried’ 


That’s what operator Clarence Grasse says about the Allis-Chalmers TS-260 he operates 
on a cut-and-fill road job near Waubeka, Wisconsin. 


It’s the curved bowl bottom and offset cutting edge design that make the TS-260 


easier to load. Dirt “‘boils” through the center of the load, keeps the load live, fills the 
_ bowl with 14-yard heaped loads time after time. 


On road jobs like this one, the TS-260’s short turning radius—a complete turn in 
only 30 ft—eliminates need for extra travel-to-turn areas, shortens cycle time, gets job 
done faster, easier. 


Maneuverability and full-capacity loading are only two of many advanced-design 
features that make the TS-260 motor scraper outstanding in performance and dependa- 
bility. See your Allis-Chalmers dealer for the full story now. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Engineering in Action 
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BITUMULS SOIL COVER holds mulch 


on new-cut banks 


EROSION CONTROL has long been a 
problem for Roadbuilders where cut- 
and-fill is required in construction. 

Now, thanks to the combination 
of effective spreading equipment and 
the holding power of Bitumuls® Soil 
Cover, this problem has been largely 
eliminated. Our engineers havedevel- 
oped Bitumuls Soil Cover specifi- 
cally to combat this type of erosion. 


NOW... fast, low-cost erosion control 


The purpose of the Bitumuls Soil 
Cover Treatment is to “give nature 
a chance” after road construction 
has created .. . on cut or fill .. . an 
exposed area. Seed retention and 
growth on such areas is, under any 
conditions, slow and hazardous. 
Bitumuls Soil Cover with mulch 
creates an artificially-held bed for 
seed-development that resists the 
action of wind and rain. 


TESTED, PROVED, SPECI- 
FIED AND USED on thousands 
of acres on the Ohio, Indiana 
and West Virginia turnpikes, Bit- 
umuls Soil Cover offers these ad- 
vantages to any Roadbuilders: 


1. Positive adhesion 
2. Fast, economical coverage 


3. Easy, uniform placement, 
even on steepest slopes 
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Foremost in the equipment field 
are the machines of the Finn Equip- 
ment Company, of Cincinnati, Ohio, 
whose “Mulch Spreader” applies this 
special Bitumuls adhesive with straw 
mulch at the rate of one-and-one- 
half tons of straw per acre of exposed 
soil. Under average conditions, each 
ton of straw will require from 100 to 
200 gallons of Bitumuls Soil Cover. 

For full information on Bitumuls 
Soil Cover, call our office nearest you. 


American Bitumuls 
& Asphalt Company 


200 Bush Street, San Francisco 20, Calif. 
Perth Amboy, N.J. 
Baltimore 3, Md. 
St. Louis 17, Mo. 
Cincinnati 38, Ohio 
Mobile, Ala. 
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Bethlehem H-piles provide lateral support for excavation for rail- 
road tunnel under construction at Salem, Mass. Contractor: Farina 
Brothers Co., Inc. 


Construction of Boston's Fitzgerald Expressway included placing of 
Bethlehem H-piles as soldier beams. Contractor: V. Barletta Co. 


Soldier beams and bracing support foundation of existing buildings 
adjacent to new Jordan Marsh Building, under construction in Boston. 
Contractor: Spencer, White, and Prentis, Inc. 


Steel H-Piles Used as Soldier Beams 
on Three Jobs in Massachusetts 


For three important construction projects in Massa- 
chusetts, Bethlehem H-piles were used as soldier 
beams in open-cut excavations. 

The first job is a portion of the construction of 
Boston’s new Fitzgerald Expressway, a heart-of-the- 
city superhighway. Here H-piles were driven verti- 
cally on the sides of a large open cut during the 
building of a tunnel and ramps. The piling and its 
lateral bracing will prevent slides and protect exist- 
ing foundations and adjacent streets. 

Bethlehem H-piles were used in the same way in 


BETHLEHEM STEEL 


the construction of the new Jordan Marsh Building 
in Boston. Here adjacent building foundations were 
protected by the H-piles together with horizontal 
timber lagging and lateral braces. 

At Salem, Mass., an open cut for a railroad tunnel 
was also protected by the soldier-beam method. 
Bethlehem H-piles retained foundations of streets 
on which traffic continued to move. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 
STEEL 
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Reinforced concrete bridges start quicker . . . are completed 
sooner because all necessary materials and labor are readily 
available from local sources. These faster starts save months of 
delay. Furthermore, reinforced concrete is a flexible medium 
that permits an infinite variety of imaginative designs. Structures 
built with reinforced concrete are rugged . . . highly resistant to 
wind, shock, and quake. They are lower in first cost and require 
less maintenance. On your next bridge or overpass, design for 
beauty plus economy .. . design for reinforced concrete. 


bridges start quicker... 
are completed sooner 


Four-span, continuous 
reinforced concrete 
girder bridge taking 
U. S. Route 41 

over Tri-State 
Expressway. 


Designed by the 
Indiana Department 
of Highways. 


Contractor: 
Arcole Midwest 
Corporation 
Evanston, Illinois. 


CONCRETE 
REINFORCING 
STEEL INSTITUTE 


Compare YOU'LL SAVE WITH REINFORCED CONCRETE 


CONCRETE REINFORCING STEEL INSTITUTE 


38 South Dearborn Street « Chicago 3, Illinois 
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...even aS now-- 


STANG WELLPOINTS 


will help bridge the 


Nation's rivers in the 


National Highway Program: 


The Contractor: Imperial Paving Co., of Oklahoma City; Ray 
Lynch, General Superintendent; John Hurst, Job Supt. 


The Project: Bridging the Red River on U. S. Highway 77 
between Marietta, Oklahoma and Gainesville, Texas. 


The Problem: To erect 13 reinforced poured concrete piers 
across the Red River necessitating excavation up to a maximum 
depth of 16 feet below water level. 


The Red River bridge The Solution: Installing a Stang Wellpoint system progressively 
is joint Texas-Okla- around each pier location on a previously constructed earthen 


including High Pressure Jet home project under dyke thus lowering the ground water level to the required depth. 
Pumps, Large Capacity Sump the direction of the ; 
Pumps (vertical or horizon- Texas Highway Result: A completely dry working area in a water-saturated 


tal), Hydraulicking and Sluic- Department, Mr. John riverbed making possible a time-saving and profitable job! 

ing Systems and resident Call on STANG engineers for experienced services and special 
Irrigation Equipment. renee equipment to solve your water handling problems—any size, 
any type, anywhere! STANG engineers are on call in your area 
Write for bulletin 100 for consultation day or night. 


Putting water 


Engineers and Manufacturers of Dewatering Equipment, Wellpoint and Pumping Systems 
Dewatering Planning —Equipment— Service 


BELL, CALIFORNIA OMAHA, NEBRASKA TACOMA, WASHINGTON TULSA, OKLAHOMA 
8221 Atlantic Avenue 2123 South 5éth Street 2339 Lincoln Avenue 4026 South Urbana Street —_— 
Telephone: LUdlow 2-7421 Telephone: Walnut 7796 Telephone: Broodway 4362 Cage Riverside 2-6929 Pi any, lace! 
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ONCRETE PIPE 
i with 
“tailored” reinforcement 
for 
maximum value 


another example of 


PROGRESS IN CONCRETE 


The vital steel “backbone” of concrete pipe is a large part of its cost. 
Savings are possible with AMSEAL because its reinforcing is custom 
designed for each specific job. Precision machines make full length 
“cages” by winding steel spirally with effective control of diameter 
and spacing. A rigid backbone structure is formed by welding 
properly positioned longitudinal steel rods to the spirals. 

The widely-used AMSEAL rubber and steel joint can mean 
freedom from worry about leakage or infiltration. Long 16-foot 
lengths mean less joints and faster installation. 

Specify AMSEAL Concrete Pipe for life-long economies on 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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ep ut Weather and WATERSPHERES 


How QI pickling process 
promotes beauty and protection 
for steel plate structures. 


Plate coming from sulphuric 
acid bath where mill scale 
was removed. 


@ Plates receive special prime 
coat while steel is still warm, 


% 


The Horton® Pickling Process is an efficient, economical 
means of removing mill scale from steel. It serves to 
eliminate the “human element” in the process of cleaning 
steel prior to painting and provides a clean dry surface, 
with an iron phosphate coating, which improves the bond 
between paint and steel. 


A thorough manufacturing-type operation, the process 
consists of immersing the material in a hot sulphuric acid 
solution, then a wash water bath—followed by a hot 
phosphoric acid bath. Special priming paint is applied 
immediately after pickling . . . while metal is still warm 
to insure better bond. 

Facilities for pickling and painting are now maintained 
at all of our four, strategically located plants. Write for 
information on how this efficient service can help extend 
the life and reduce the maintenance on your next CB&I 
structure. 


@ This 100,000-gal. Horton Watersphere® was pickled and 
painted before shipment to Ball Bros., Hillsboro, Illinois, 
nationally known manufacturer of glass jars. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco ¢ Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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CONCRETE FRAMES 


AND FLOORS 


«+» quality construction for 
modern apartment buildings 


me 


ee | eee Here is reinforced concrete frame and floor construction 
‘ adapted to a modern apartment house—Highpoint—in 

: New York City. Its 16 floors provide 126 apartments 
: j . and a penthouse. A 130-car garage is adjacent. A unique 

feature is the cantilevered floors at either end of the 


apartment in Highpoint. The floor plan below shows 
a typical two-bedroom apartment. Owner and builder building to provide outside balconies. 


of Highpoint: Charles Kibel; architect: Henry Kibel; en- a There are many reasons for the growing popularity of 
ore Mow York concrete frame and floor construction. It offers great 
- strength, unusual durability, firesafety and economy. Its 
moderate first cost, low maintenance cost and long life 
add up to low annual cost, which pleases owners and 
investors. And competitive bids show that this method 
saves up to 40% on frame and floor cost. 

Write today for your copy of free illustrated literature. 
Distribution is limited to the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. A4-13, 33 West Grand Avenue, Chicago 19, Illinois 

A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 


CIVIL ENGINEERING « April 1957 121 


» 
UNEN | | cos. 
LIVING ROOM 
a* 
2 
seoroom | 


In the 200-acre Knolliton Heights Subdivision, 
Hughy Construction Company, Indianapolis, stays 
ahead of the lot-grading with this TD-9 Four-In-One. 
Here, they’re getting inch-close grading accuracy— 
boiling in dirt with Four-In-One ‘‘carry-type scraper” 
action! Excavating, loading, dozing, or clamshell action 
is instantly available with a Four-In-One! 


“Our bread-and-butter machines are 
International Crawlers/’ says Perry Alexander, Jr., for 
Perry Alexander Construction Co., Asheville, N. C. “I 
just traded in a TD-18A, with 13,000 hours on its 
meter; used no oil between changes—and beat a com- 
petitive crawler in overall maintenance and track life!’ 
Picture shows their new TD-14 finish-grading around 
Asheville’s new $600,000 Doctor’s Building. 


any-size dirt job, anywhere. 
power-up profitably with 


See how the bonus-powered International 
TD-18, for example, helps speed construction 
of “decentralized” new factories. You get 
cleared-for-action deck, control-tower visibil- 
ity and booster steering to cut lever-pull effort. 
You also get operating ease of engine clutch 
with long-lasting Cerametallic facings. Such 
exclusive feature combinations help opera- 
tors increase daily production, substantially! 

For your king-sized jobs, check these giant- 
sized advantages of the giant-powered TD-24. 
See how exclusive, time-proved Planet Power 
steering gives you full-time “live” power and 
traction on both tracks for positive, full-load 
steering, upgrade or down! Plus cycle-speed- 
ing on-the-go shifting—and instant, stall-pre- 
venting Hi-Lo shifting, without declutching! 

For dirt-moving versatility, International 
Drott® Four-In-One Skid-Shovels® give you 
huge performance and production advantages 
over anything else in the loader-excavator 
field! You get instant, fingertip availability of 
four big-capacity machine actions: famous 
Skid-Shovel dig-ability; scraper-like grade-or- 
spread ability; earth-rolling bulldozer; and 
load-gulping, high-dumping clamshell! 


Along with the superhighways are 
other millions of cubic yards of “big-pay dirt” 
to be moved in plant, school, public building, 
shopping center, and housing developments. 
Prove to yourself the reasons why more and 
more contractors are using International 
crawlers as their power packages. See your 
International construction equipment distrib- 
utor for a demonstration. 


“One of our TD-24’s—a 1951 
model — ran 7,500 hours before 
major overhaul on rails and engine)’ 
states P. H. Morris, for Morris Enter- 
prises, Owensboro, Ky. “‘It’s still in 
use with original rollers and sprock- 
ets. That sold me on TD-24’s for my 
operation’ This Morris-owned TD-24 
moves 50% of the 45-foot earth- 
shale-soapstone overburden, ahead 
of the 3'%-yard dragline. 


Industry comes to Marked Tree, 
Arkansas—(population 3,000)—as 
a modern shirt factory rises on money 
locally-subscribed to create jobs. And 
local contractor, St. Francis Valley 
Construction Co., gets a profitable 
8,000-yd fill-spreading job done on 
time with their hydraulic ‘dozer- 
equipped TD-18! 


bine 
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INTERNATIONAL 
CONSTRUCTION 
EQUIPMENT 


international Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
Scrapers... Crawler and Rubber-Tired Loaders... Off-Highway Haulers... Diesel 
and Carbureted Engines ... Motor Trucks... Farm Tractors and Equipment. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


CHICAGO 
84 E. RANDOLPH ST. 


Men Available 


Prosect Enorneer Or Proyecr Manacer, A. M. 
ASCE; B.S. C.E.; 42; 6 years as such with 
general contractor on commercial and industrial 
projects to $5,000,000; 11 years’ deisgn and super- 
vision with consulting civil engineers. Prefers 
West Coast. C-199. 


Manacement Enorneer, J. M. ASCE; B.S.C.E.; 
35; general manager of small manufacturer of 
metal products, 5 years; erecting engineer, bulk 
material process plants, 2 years; designer-drafts- 
man, building steel and machinery layout, one 
vear. Prefers East or South. C-200. 


Enorneern, A, M. ASCE; 
C.E., California Institute of Technology; 45; 
registered C.E. in California; completing con- 
tract as Senior Irrigation Engineer for Ministry 
of Agriculture, Saudi Arabia; 17 years’ experi- 
ence with Soil Conservation Service in southern 
California on soil and water conservation, irriga- 
tion and flood control; consulting engineer on 
structural design, surveying and flood control; 
holder of two patents; engineering teaching ex- 
perience; member ASCE, ASAE, AGU; Past 
President local branch ASCE. Available Septem- 
ber for responsible position in teaching irrigation 
and related civil engineering subjects, or in water 


100 FARNSWORTH AVE. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


management, flood control or research. Desires 
California location but will consider others. C- 
1. 


Junion Enoineer, J. M. ASCE; B.S.C.E., 
1955; 24; for past 2years with USAF as installa- 
tion engineer; seeks opportunity to obtain best 
possible experience leading to a P. E. license. 
Available September, 1957. Location immaterial, 
however not interested in Chicago or New York 
area. C-202. 


SrrucruraL Designer, J. M. ASCE; B.C.E.; 
24; one year and a half of structural design and 
drafting of foundations, building components, 
pressure vessels and tanks, Presently in Bolivia. 
Desires to locate anywhere in the United States 
or overseas. C-203. 


Civi. Enorneern, M. ASCE; M.S. in C.E., 
M.I.T.; 39; 15 years regular Army Officer, Corps 
of Engineers, with experience in research and 
development, construction and high level mili- 
tary staff. Directly responsible for design work 
on air bases and military facilities of about 
$75,000,000 construction cost. Excellent Army 
record. Leaving Army due to large family, 5 
children. Desires to locate in United States, 
preferably East coast. C-204. 


1134 LOCUST ST. 


OPPORTUNITY FOR YOUNG 
GRADUATE ENGINEERS 


WITH 


Sverdrup & Parcel Engineering Co. 


ST. LOUIS 1, MO. 


Additional Openings For 


DETAILERS 


Overseas Openings Available for Engineers 30 to 45 
with Extensive Experience in Highway Engineering 


WORK AND ADVANCE IN PROFESSION OF HIGHWAY ENGINEERING 
WITH HIGHLY SKILLED ASSOCIATES IN A GOOD PLACE TO WORK. 
PERMANENT POSITIONS FOR QUALIFIED MEN. PERIODICAL REVIEWS 
OF SALARY. LIBERAL EMPLOYMENT BENEFITS, RETIREMENT AND 
INSURANCE PLANS 


Please Write Fully to Above Address 


This placement service is available te 
of the Four Founder Societi 
If placed as a result of these listings, th 
applicant — to pay a fee at nates 
listed by service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 

upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the meg somers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of m: and return of 
application. A weekly b letin of engi- 
neering positions open is available to 
members of the coopera’ societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Highway or Trarric ENGineerR, M. ASCE; 
B.C.E. ; ; land survey and city engineer 6 
years; railway location and construction, 2 
years; drainage engineer, 1 year; Philippines 
District Engineer, 5 years; railroad valuation 
engineer, 1 year; district and division enigneer 
and research engineer, 35 years; senior traffic 
engineer for consulting engineer, 3 years. Desires 
location in South or West. C-205. 


Civir ANp Sanitary Encineer, A.M. ASCE; 
B.S.C.E. in 1938, M.S.C.E. in 1948, graduate 
work in sanitary engineering 1950; 4 years’ gen- 
eral construction a; 8 years Officer in 
Corps of Engineers;“% years experience teaching 
civil and sanitary engineering; 4 years’ sanitary 
engineering design and construction supervision. 
Languages: Spanish and French. Available after 
May 1, 1957. Taention desired : Rocky Mountains, 
Great Lakes, New England or Pacific Coast. 


C-206 


Executive Or General Manacer, M, ASCE; 
M.S. in C.E.; 40; 20 years’ experience, as execu- 
tive and head of engineering and construction 
organizations. This includes 5 years in Corps of 
Engineer District, 2 as District Engineer. Loca- 
tion desired: South or Southwest. C-207-Detroit. 


Construction ENnGiNneER, J. M. ASCE; 
B.S.C.E.; 26; one year of design experience, 
concrete and steel; 2 years’ experience in struc- 
tural steel including detailing, quantity take off 
for estimates, field erection planning and super- 
vision. eral education background in addition 
to engineering. Desires position with general 
contractor, structures. Location desired: northern 
— will consider other on West Coast. 


Encineer, J. M. ASCE; B.S.C.E.; 36; 
approximately 4 years in municipal and sani- 
tary engineering; approximately 4 years in heavy 
construction. Some concrete, soils 
and foundations. Desires yment in con- 
struction field. Available 771957. No pref- 
erence as to location. C-209-San Francisco. 


Executive, M. ASCE; 54; with 30 years’ 
experience in Latin America now having full 
responsibility $20,000,000 corporation with 
employees ; administrative knowledge of law, 
1, transportation, agricul- 
ture, finance, public and labor relations. Will 
consider post as responsible head of suitable 
enterprise anywhere. Available six months to 
one year. C-210. 


MUNICIPAL Enarneer, J. M. ASCE; B.C.E.; 
26; 5 years’ progressively responsible experience, 
layout, estimating, contract administration, per- 
sonnel administration, budgeting, plant mainte- 
nance, scheduling, road construction; military 
service completed; supervised preparation of 
contract drawings and specifications, Location 
desired: East. C-211. 


Positions Available 


Enornesr, 25-30, graduate, with either 
structural or civil engineering background, with a 
minimum of 6 years in engineering work, 2 years 
of which must have been in design. Design ex- 
perience in industrial construction and of the 
type gained in consulting work. Work will in- 
clude design of foundations and structures for 
marine and dockside facilities, industrial and 

lant buildings, and equipment founda- 
, $6,000-$8,400; a year. Location: 
Virginia. W-4502. 


(Continued on page 126) 
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How to make the most 
of your engineering career 


ONE OF A SERIES 


go where engineering 


1s intere S tin It’s basic that you'll get more fun 


out of working on interesting 
projects than on stodgy ones. So it makes 
sense to choose a company and an industry 
in which you'll draw engineering assignments 
that give you excitement—and professional 
satisfaction. That way, you'll get more fun 
out of life, and advance faster, too. 


It just so happens that Boeing offers you 
assignments on some of the most interesting 
projects in the country. For instance—an 
advanced supersonic guided missile weapon 
system; the 707, America’s first jet transport; 
the revolutionary B-52 eight-jet nuclear 
weapons carrier; the KC-135 jet transport- 
tanker, and top-secret research projects. 


There’s a whole world of opportunity for you 
at Boeing, in research, design, manufacturing 
or service. Boeing’s growth (400% more 
engineers today than 10 years ago) creates 

an expanding need—and long-range 
opportunities—for engineers of all kinds: 
electrical, mechanical, civil, aeronautical, 
industrial, or related fields, and for 
mathematicians and physicists. 


At Boeing you'll enjoy high starting salaries, 
career stability, retirement and pension plans, 
company-paid opportunities for graduate 
study, and a host of additional benefits! 


EMM 


Aviation leadership since 1916 


Plan now to make the most of your engineering 
career, Fill out the coupon and mail it—today ! 


JOHN C. SANDERS, Engineering Personnel 
Administrator — Boeing Airplane Co., 

Dept. D-62, Seattle 24, Wash. 

FRED B. WALLACE, Chief Personnel Engineer — 
Boeing Airplane Co., Dept. D-62, Wichita 1, Kansas 
H. A. MILLIGAN, Supervisor, Engineering 
Personnel — Boeing Airplane Co., Dept. D-62, 
230 New Haven Avenue, Melbourne, Florida 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Name. 

Degree(s) __ 
Address 

City Zone. Stete 
Teleph b 

Soc. Sec. No 
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and more opportunities for 

men who want to grow in en- 

gineering through broader. as- 

signments, wider responsibil- 

ity and greater diversity in: 

© AGRICULTURAL & HEAVY 
CHEMICALS 

® ORGANIC CHEMICALS 

© FIBERS, POLYMERS & RESINS 

® PIGMENTS & DYESTUFFS 

PHOTOCHEMICALS & 
PRODUCTS 


Designers—do more engi- 
neering at duPont and enjoy... 

... Stability with the nation’s larg- 
est producer of diversified 
chemicals 

...New opportunities stemming 
from duPont’s vast research 
program 

... training for increased techni- 
cal and administrative respon- 
sibilities 

...major benefits 


You can find all this at duPont in: 


STRUCTURAL 
* ARCHITECTURAL 


Please send acompleteresume to: 


MR. T. J. DONOVAN 
ENGINEERING DEPARTMENT 


E. |. duPont te Nemours 
& Co., Inc. 


WILMINGTON 98, DELAWARE 


Men and Jobs Available 
(Continued from page 124 


Instructor, graduate civil, for duties including 
lecturing, laboratory supervision and also assist- 
ing for three weeks at surveying camp; subjects 
of instruction are first year engineering drawing, 
a second-year course in surveying, and a course 
in materials of construction, Previous teaching 
experience not essential. Write giving full details 
of training and experience. Temporary, from 
August 1957 to mid May 1958. Salary, for this 
period, $4,450. Location: Canada. W-4507. 


Civ. ENGINeeRS, young, with from 2 to 10 
years’ experience in heavy construction, for work 
on a dam project. Work will consist of ma- 
terial and quantity take-off, some drafting, field 
inspection of embedded materials, labor and 
equipment field recording for cost analysis and 
construction progress om Salaries open. 
Location: New York State. W-4538. 


Senion Desicner, civil graduate, with 
at least 5 years’ reinforced concrete experience 
covering concrete pipe, storage tanks and heavy 
construction. Salary, $8,000-$10,000 a year. Lo- 
cation: New York, N. Y. W-4550. 


Eprtor, civil engineering graduate, with tech- 
nical writing, editing and general publishing ex- 
perience covering construction, materials and 
equipment. Some travel. Salary, $8,000- _— a 
year. Location: New York, N. Y. W-4690. 


Civm Encrneers. (a) Senior Bridge Design 
Engineer, graduate, with at least 8 years’ experi- 
ence in professional or administrative engineering. 
Thorough knowledge of principles of engineering 
practices and methods applicable to highway 
bridge location, design, construction and mainte- 
nance; modern bridge construction methods. (b) 
Highway Designer, graduate, with at least 4 
years’ experience in minor moderately difficult 
engineering work. Thorough knowledge of draft- 
ing principles, surveying and engineering sciences 
as related to highway design; principles of rural 
and urban highway design, including divided 
roadways and street developments; traffic re- 
quirements to highway design. Salaries open. 
Location: West. 96. 


Encrineers, (a) Senior Highway Loca- 
tion Engineer, graduate, with at least 8 years’ 
experience in professional or administrative en- 
gineering. Should have thorough knowledge of 
principles of engineering practices and methods 
applicable to highway location, design, construc- 
tion, and maintenance; modern highway con- 
struction methods; surveying, including public 
land surveys, U.S.C. and G.S. surveys, and 
U.S.G.S. surveys; drainage, material and con- 
struction costs, etc. Under direction, will be in 
responsible charge of planning, designing and 
construction engineering projects, (b) Engineer 
of Materials, graduate, with at least 8 years’ 
experience in professional or administrative en- 
gineering. Thorough knowledge of principles of 
engineering practices and methods applicable to 
highway materials sources, selection, testing and 
uses; modern highway construction methods in 
the use of materials application of load require- 
ments to pavement and subgrade design. Sal- 
aries open. Location: West. W-4697. 


Fiecp Enorneer for large type airport terminal 
building, with at least 5 years’ experience in 
similar work, for field and office engineering at 
responsible level, layout, estimating, material take 
off and procurement, change orders, cost records, 
etc. Knowledge of Spanish and Latin American 
experience particularly desirable. Sala: $7,000- 
$10,000 a year, depending upon quali ifications, 
plus living allowance, travel, paid vacation and 
— plans. Location: South America. 
F-4 


Prosecr Manacer-GeNeraAL SUPERINTENDENT for 
large monumental type structures, to assume 
complete responsibility of all phases of project, 
including construction, | t and 
engineering. Should have at least 5 years at top 
management level. Overseas experience, preferably 
Latin American, highly desirable. Knowledge of 
Spanish desired. Salary, $15,000-$18,000 a year, 
plus living allowance, travel, group insurance 
benefits. Location: South America. 

-4 


CoNsvULTING Enorneer, graduate civil, 
with 15 years’ experience in construction and 


maintenance of highways. Must be a good or- 
ganizer. Location: Washington, D. C. W-4711. 


ENGINEERS. (a) Highway Engineer, graduate 
civil, with 5 to 10 years’ experience on construc- 
tion and maintenance of highways, particularly 
— paving. Location: Nicaragua, (b) Rail- 

road Engineer, graduate civil, with managerial 
experience in the construction and operation of a 
railroad. Location: Ecuador. (c) General Man- 
ager with considerable experience as a transpor- 
tation economist. Location: Ecuador. Salaries, 
$15,000-$20,000 a year. F-4712. 


Sanitary ENGiNeer, must be responsible de- 
signer, capable of taking charge of design of 
small water and sewage treatment plants. Lo- 
cation: Ohio. W-4746-D, 


ENGinegerRS, (a) Sanitary Engineer experienced 
in the design of sewage treatment works; would 
also be required to work on water treatment 
plants and other projects in the water and 
sewerage fields. Salary open. Location: upstate 
New York. (b) Engineer’s Assistant for the 
layout and inspection of sewer construction. 
Salary open. Location: vicinity of Poughkeepsie, 
N. Y. W-4747, 


Civic ENGINEERS interested in hydrological and 
hydraulic investigations for flood control and 
allied projects. Experience desirable but not es- 
sential. Salaries open. Location: Ohio. D-3733. 


DesicNer-SrructuraL AND graduate or 
equivalent, 50-60, to take charge of 10 or 12 
men squads, basically highway, some bridge, 
military structures, drainage, hangar structures, 
grade, pavement, minor housing, for an engineer 
consultant. Salary $8,400-$9,600 a year. Employer 
will discuss payment of placement fee. Location: 
West. S-2706 


Sates Encineers, 24-30, civil graduates, with 
concrete experience, for technical field work with 
customers of cement manufacturer. Salary, $4,800- 
$6,000 a year, plus expenses and company car. 
Location: Northeast. W-4600. 


Civi. Encrneers for building contractors. (a) 
Graduate Civil, 27-37, with experience in estimat- 
ing, operations and sales for immediate esti- 
mating operations position with some sales re- 
sponsibilities leading to later full time sales posi- 
tion and eventually to considerable responsibility 
for management of company sales program. (b) 
Graduate civil, for position as estimator and 
assistant to project manager. Experience may be 
limited. (c) Graduate civil, young, with experi- 
ence in layout of multi-story reinforced concrete 
frames for position as field engineer leading to 
later opportunity as superintendent or office en- 
gineer, Location: New York, N. Y. W-4628. 


Dean of ENGINEERING who is interested in de- 
veloping school and has a strong bent toward 
administration. Salary dependent upon education 
and experience. Location: South. W-4634. 


Civit EnGrneer, graduate, 30-40, for long-es- 
tablished engineering organization. Experience in 
highway and municipal fields or concrete struc- 
tural design is necessary. Reply by letter giving 
résumé of education, engineering experience, and 
salary requirement. Location: New York State. 
W-4635. 


Encrneers, three, preferably under 30, 
graduate civil or architectural, preferably with a 
major in structural design; with from none to a 
few years’ experience; must be qualified to un- 
derstand problems of design in structural steel; 
be interested in promotional work and able to 
present subject well. Salary open, plus fringe 
benefits. Company will pay placernent fees, and 
relocation expenses, Location: on¢ for Philadel- 

hia, Pa., one for Chicago, wh and one for 

Angeles, California. W-4 

Enaineers. (b) Construction; Superintendent, 
graduate, with 12 to 15 years’ e rience, at least 
3 as head of construction proj 
or chemical plants. Coordinate 
and subcontractors, schedules, 


with 8 to 10 years’ experience on 

industrial or chemical plants, to 

tendent or to assume full charg 

projects, (d) Construction Engineer, graduate, 
with 5 to 8 years’ experience, to assist superin- 
tendent and senior construction engineer in re- 
viewing design drawi _ and specifications, pro- 
posals, construction edules, etc. ° Assistant 


Construction Engineer, with 3 to years’ ex- 
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STRUCTURAL 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES * 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 
be free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 


Paid vacation, sick leave, holidays, 
overtime. Employee Benefits Plan 
furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving 


Please write fully, including 
salary data, to 


SVERDRUP & PARCEL 
INC. 
ENGINEERS — ARCHITECTS 
915 Olive St. Louis 1, Mo. 


* We are designers of the technical fa- 
cilities for the Arnold Engineering De- 


subsidiary, ARO, Inc. 


velopment Center, operated by our 
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follow progress in the field, inspect work of 
contractors, etc. Salaries open. Locations: Base, 
New York State; other locations throughout 
United States. W-4663. 


Civit Enorineer, with 10 to 15 years’ experience, 
5 years of which should have been in the design 
of structures, both steel and reinforced concrete, 
mill and laboratory buildings, ete. a open. 
Location: base, New York State; others through- 
out the United States. W-4664(b). 


Highway Bripge Designers, young, for ex- 
tensive highway project. Some experience desira- 
ble. Salary, plus profit sharing, plus fringe 
benefits. Location: Michigan. W-4672. 


Instructor for department of civil engineering; 
master’s degree preferred but will consider a 
graduating senior with an outstanding record and 
with an interest in teaching. Applied mechanics 
and strength of materials are taught as well as 
the courses in civil engineering. Appointment for 
fall semester 1957. Salary, $4,500-$5,400 a year. 
Location: Midwest. W-4676. 


Positions Announced 


City of New York. Openings exist for 
Civil Engineers (Water Supply) with the 
Board of Water Supply. The salary range 
is $7,100 to $8,900 a year. Appplicants 
must have a BS. degree in civil en- 
gineering and six years satisfactory ex- 
perience in design or construction work 
related to water supply works and struc- 
tures, or be high school graduates with 
ten years of experience. Civil engineers 
(water supply) are eligible for promo- 
tion to Senior Civil Engineer with a 
salary range of $9,000 to $11,100 a year. 
For full information contact Arnold de 
Mille, Director of Recruitment, City of 
New York, Department of Personnel, 299 
Broadway, New York, before April 22. 


U. S. Civil Service. McClellan Air 
Force Base, California, has openings for 
civil, materials and general engineers, 
under the classification GS-5 and 7, with 
salary range from $4,480 to $5,335 a year. 
Applicants must show completion of a 
full four-year or longer accredited en- 
gineering curriculum, leading to a bache- 
lor’s degree, or other professional en- 


gineering curriculum equivalent in type, 


scope and quality. Standard Form 57 is 
obtainable from local post offices or 
from U. S. Civil Service Examiners, Sac- 
ramento Air Material Area, McClellan 
Air Force Base, California. 


Army Corps of Engineers. There are 
several openings for engineers at the U.S. 
Army Engineer Center, Fort Belvoir, 
Va., under the classification Engineer 
(Bridge) GS-7, 9, 11 salary from $5,335 
to $7,035 per year, and Engineer (Civil) 
GS-5, 7, 11, salary from $4,480 to $7,035. 


Obtain application Standard Form 57, 
from any Civil Service or Department 
of the Army Civilian Personnel Office, 
fill out, and mail to Civilian Personnel 


Office, Employment Division, Room 
200A, Building 211, 21st Street, U. S. 
Army Engineer Center, Fort Belvoir, Va. 


perience on industrial construction projects, to 
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YOUR TRAINING IN 
STRESS AND WEIGHT 
CAN BRING YOU 
A REWARDING CAREER 


AIRCRAFT 
NUCLEAR 
PROPULSION 


AT GENERAL ELECTRIC 


If you've been thinking that the devel- * 
opment of nuclear propulsion systems cas 
for aircraft is out of your line, you've 3 : 
overlooked a chance to get into a fast- “~~ 
growing field with a wide-open future. — : 


General Electric's expanding Aircraft 
Nuclear Propulsion Department, al- 
ready at the product stage, offers a rare 
3: opportunity for men with sound en- 

gineering skills, whether or not they 
have nuclear experience. 


Your stress and weight experience and 
ability can be applied immediately to Fe 
# problems in aircraft nuclear propulsion :: 


General Electric gives you what 
you need to know about the nuclear 
applications of your field 


... through a full-tuition refund plan 
for university courses leading to an 
M.S. in nuclear engineering or any 
other graduate degree, and in-plant 
tis: training courses conducted by the top 
men in the nuclear field. On the job 
you'll work with experts who'll guide 


the problems at hand. 


+; Civil engineers have new horizons to- 
: day. Act now to assure yourself the 
kind of future you've always wanted — 


4. R. ROSSELOT 


* P.O. Box 132 
Cincinnati, Ohio 


GENERALQ@ELECTRIC 


| | 
| | IN 
grams—High starting salary—Reloca- 
Hom expenses paid—Periodic merit ...... 
siz: in a field that is changing the course of :::::: 
ERE Reply tn stating salary requtre- 3232 
L.A. MUNTHER 2222: xz 
P.O. Box 535 
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SOUTH DAKOTA § 
DEPARTMENT 
of HIGHWAYS 


Professional openings on the South 
Dakota Department of Highways 
staff present permanent opportun- 
ities for Civil Engineering gradu- 
ates in the following classifications 
and salary brackets: 


Structural Designer $5940-7020 
Structural Draftsman $5220-6240 
Civil Engineers (Highway —Survey — 

Design —Construction—Drafting) 
$4980-7020 


Benefits include salary schedule, 
sick leave with pay, paid vaca- 
tions, military leave with pay, 
available hospitalization plan. 


For application forms, contact: 
Cc. V. DOODY 
Personnel Director 
Department of Highways 
Pierre, South Dakota 


CIVIL ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Opportunity for continuing employment in 
all grades in our design offices located in 
Louisville, Cincinnati, Chicago and Lansing 
for graduate engineers with or without 
experience and individuals with practical 
backgrounds for work on major bridges 
and expressway projects. 

s 
Overtime allowance, annual vacation with 
pay, holiday time, allowance for sick 
leave, insurance and retirement plan, Blue 
Cross available. 

e 
Desirable living and working conditions. 
Ample opportunity for advancement to 
positions of responsibility. 


Please give detailed personal and expe- 
rience record, competent references and 
salary expected in first letter. 


HAZELET & ERDAL 
Consulting Engineers 


405 Commerce Building 
Louisville, Kentucky 


New Publications 


(Continued from page 110) 


Welded bridges . . . To keep pace with the in- 
creasing use of welding for new bridge construc- 
tion and for strengthening and repair work, 
the American Welding Society has made available 
a fifth edition of its “Standard Specifications 
for Welded Highway and Railway Bridges.”’ One 
important addition to the new edition is provi- 
sion for the use of a steel especially suitable 
for welded bridge construction. Design and 
workmanship requirements for submerged arc 
welding are other important additions. Copies, 
priced at $1.50 each, may be purchased from the 
American Welding Society, 33 West 39th St., 
New York 18, N, Y. 


Swamp stabilization ... Problems involved in 
constructing road embankment in marshy or 
swampy terrain are thoroughly discussed in 
Technical Report No. 8 of the Johns Hopkins 
University Department of Civil Engineering. 
Tests on the vertical sand drain are included 
in the study, which was conducted at Johns 
Hopkins under a research contract sponsored by 
the Maryland State Roads Commission. Walter 
C. Boyer, Edmund G. Hart, and Robert L. 
Kondner are authors of the report. Inquiries 
should be sent to the Johns Hopkins University, 
Department of Civil Engineering, Baltimore, Md. 


Waste water reclamation . . . Continuing studies 
of reclamation and utilization of waste waters— 
conducted at the Sanitary Engineering Research 
Laboratory of the University of Southern Cali- 
fornia—have been released by the California 
State Water Pollution Control Board. Two prin- 
cipal studies are described in this second report, 
identified as State Board Publication No. 15. 
One concerns reclamation of liquid digested 
sludge in San Diego County for the dual pur- 
pose of enriching waste lands and lessening the 
pollution of San Diego Bay. The other—con- 
cerned with the reclamation of raw sewage 
lagoon effluent at Mojave, Calif.—is intended 
to provide economical irrigation water for a 
marine airbase while demonstrating the ade- 
quacy of the raw sewage lagoon as a means of 
sewage treatment for the small desert commu- 
nity. Single reference copies are being supplied 
to government officials and agencies directly con- 
cerned with pollution control. Others may pur- 
chase copies from the State Printing Division, 
Documents Section, Sacramento 14, Calif., at 
a cost of $1.45 a copy, which includes postage 
but not the 6-cent California sales tax. 


Contracting, Great Britain .. . The part played 
by British contractors in the ever-expanding 
construction industry of the country is told for 
the first time in an illustrated survey, entitled 
“The British Civil Engineering Contracting In- 
dustry.” The volume, which covers a 200-year 
span, stresses the ‘creative partnership between 
engineer and contractor’ that has made possible 
the major projects treated. Inquiries should be 
addressed to the Federation of Civil Engineering 
Contractors, Romney House, Tufton St., West- 
minster, S.W. 1, England. The price is £3,35. 


Engineering registration . .. Availability of a 
new enlarged and revised compilation of exami- 
nations given by the State of California for the 


registration of civil engineers and engineers-in- « 


training is announced by the author, August 
E. Waegemann, 2833 Webster St., San Francisco 
23. For the examinations between 1940 and July 
1949 there are the author’s unofficial solutions to 
problems, and from the latter date through 
June 1956 the problems only are given. Copies 
may be obtained postpaid from Mr. Waegemann 
for $7.00 plus tax, or they will be sent on re- 
quest, C.0.D., plus postage. 


Hot-mix asphalt paving . . . A 168-page pocket- 
size manual, published by the Asphalt Institute, 
provides instruction on the design of mixes by 
the Marshall, Hveem, Hubbard-Field, and Smith 
Triaxial test methods, Appendixes include in- 
formation on the gradation analysis of aggre- 
gates and the density and voids analysis of 
compacted paving mixtures, The price is $1.00, 
and checks should be sent to the Asphalt Insti- 
tute, College Park, Md, 


TEACHING 
PERSONNEL 


Teaching Personnel for expand- 
ing Department of Civil Engi- 
neering in large University. M.S. 
or Ph.D. degree required. Open- 
ings in all branches of Civil 
Engineering at all-ranks. Salary 
and rank will depend upon edu- 
cation and experience. Under- 
graduate and graduate teaching. 
Opportunity for research. Loca- 
tion in growing industrial com- 
munity in Central New York. All 
those interested should address 
replies to: 
Dean of the College of Engineering 


Syracuse University 
Syracuse 10, New York 


Structural 
Designers 


for 
HIGHWAY 


BRIDGE DESIGN 


PERMANENT POSITIONS 
WITH OPPORTUNITY FOR 
ADVANCEMENT 


COMPANY PAID 
LIFE INSURANCE, 
PENSION PLAN 


BROWN & BLAUVELT 


468 Fourth Avenue 
New York City 
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Applications for Admission 
To ASCE—Feb. 9-March 2, 
1957 


Applying for Member 


Feirx ApotpH ANDERSON, Pontiac, Mich. 

ALvin ArTHUR AppEL, Los Angeles, Calif. 

Jat Dev Barra, Brosby House, India. 

Ropney Baxter, Chatham, IIl. 

Watiace Evcene Boas, San Diego, Calif. 
Frank JosepH Brapy, Detroit, Mich. 

Jens Peper Mo.ter Bruun, Gainesville, Fla. 
Frevertck Cassipy, San Francisco, Calif. 
Puivip James Ceitucci, Philadelphia, Pa. 
Mario Vincent Cuisart, Bronxville, N. Y. 
JoHN Dovatas Coox, Augusta, Ga. 

Cuartes Epwin Dryspate, New York, N. Y. 
JosepH BarTHotemew Gasrys, Dayton, Ohio. 
JoHN Danie, Guran, Akron, Ohio. 

Ancus Drummonp HENDERSON, Bayside, N. Y. 
CarLos ALBERTO HENKEL, Mexico, D. F., Mexico. 
Eugene JosePH HeErxovic, Long Island City, N. Y. 
Craik Lewis JoHNsON, Pontiac, Mich. 
Maicotm ArtHur Jones, Fontana, Calif. 
Outver Harris LeBianc, Orange, Tex. 

Irvin Merritt Lerton, Kansas City, Mo. 
Georce THomas Lecce, Jr., Barnesville, Ga. 
THomas Mappock, Jr., Washington, D. C. 
Hersert Manve.saum, New York, N. Y. 
Ciayton Mog, Honolulu, Hawaii. 
Dewey NE Boston, Mass. 

Evsrivce Parker, Seattle, Wash. 
James Linpsay Paton, Baltimore, Md. 

Martin Ycaza Perez, Guyaquil, Ecuador. 

Frep Eart Resseciev, Washington, D. C. 
Davip Hunter Rostnson, Anderson, 8. C. 
Epwarp Francis Rott, Little Rock, Ark. 
Anpre AKosH SHIsHMAN, New York, N. Y. 


ASSISTANT 
TRAFFIC 
ENGINEER 


For Traffic Engineering Depart- 
ment recently established. Salary 
range $622 to $691 a month 
with maximum salary obtainable 
through annual and _ longevity 
increases. Registration as a pro- 
fessional engineer required. No 
residence restrictions for U. S. 
citizens to begin work. Wisconsin 
Retirement Fund and Social 
Security Benefits. 


PERSONNEL DEPARTMENT 
CITY HALL, MADISON 3, WIS. 
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Patric Eco Simone, Pittsburgh, Pa. 

ArtHur Martin SmitH, Glenview, Ill. 

JoHN Watson Stan.ey, Baghdad, Iraq. 

Davin Epwarp Srourrer, Pittsburgh, Pa. 

Cornetius Freperick Perer Srueck, Webster 
Groves, Mo. 

BertranD Kramer THORNLEY, Jr., Charlotte, N. C. 

JoHN Titus, Seattle, Was 

ApotpH Cart Weser, St. Louis, Mo. 

Criaupe WILLUMs, Hagerstown, Md, 

Davin Woirson, New York, 


Applying for Associate Member 


Antonio Manuet Acuitar, Havana, Cuba. 

MICHAEL ALEXANDER, New Hyde Park, N. Y. 

Epoar ALLEN, Sydney, Australia. 

Aurrepo Urt Aquino, Portland, Oreg. 

ArpaciocLu, Ames, Iowa. 

ARNOLD Frep Banvet, Kansas City, Mo. 

Freeman Hutcuins Beacu, Redding, Calif. 

Norman ASHLEY BisHop, St, Albans, Vt. 

Apert JOHN San Diego, Calif. 

Rosert Henry Bou, New Orleans, La. 

Wim F, Brace, Cambridge, Mass. 

Battzak HENNINGSSON Broms, Houston, 

‘ex. 

Donatp Craig Brooks, Whittier, Calif. 

Howarp Hatey Bryant, Kansas City, Mo. 

Bossy Dean Kansas City, Mo. 

Tuomas CurisTopHeR CoLeMAN, Boston, Mass. 

James Kay Cuusertson, Harrisburg, Pa. 

ANGELO RaFAgELE Cuomo, Sao Paulo, Brazil. 

Tuomas Carter Davis, Sacramento, Calif. 

Sipney Oviver DewBerry, Arlington, Va. 

Harry Bruce Devoe, Kansas City, Mo. 

James Diaz, Forest City, Pa. 

Jorce R, Camet Dickmann, Lima, Peru. 

NormMan Leon Donart, Seattle, Wash. 

Ronatp Gorpon St. Craik Duncan, Perak, Malaya. 

James Biarne Easter, E! Paso, Tex. 

JosepH Francis Emery, Nashville, Tenn. 

Owe Karu Erix Erixsson, Beaumont, Tex. 

Eyer, Ames, Iowa. 

Rosert EpMunp FiscHer, New York, N. Y. 

Datitas Date Fow er, Topeka, Kans. 

Demetrios JoHN Franxipakis, Athens, Greece. 

Epwarp Lioyp Gappy, Donelson, Tenn. 

Joe Ciype GieretH, Temple, Tex. 

Harotp Wattace GiLLey, Kansas City, Mo. 

Lee Grecory, Riverside, Calif. 

Eart Stanvey Hauer, Jr., Lancaster, Ohio. 

HucH Mrnrorp Hurst, West Sacramento, Calif. 

Georce JoHNson, Rolla, Mo. 

James CLARENDON JOHNSTON, Aptos, Calif. 

MicHaeL GerarD KaLMANn, Morton, Pa. 

THomas Monroe Kino, Nashville, Tenn. 

Catvert Gentry Knicut, Washington, D. C. 

Cart Henry Koontz, Worcester, Mass. 

JoHN Rosert Krause, Philadelphia, Pa. 

V. C. Kutanpatsami, Madras, India. 

JoHN Epoar Lanv, Baton Rouge, La. 

SrepHen Leonarp, London, England. 

Dominick THomas Levienz, Cleveland, Ohio. 

Pierson Cassius Lyon, Jr., Rolla, Mo. 

GeraLp Davis Mann, Indianapolis, Ind. 

JoHN Emory Mayes, Charleston, W. Va. 

KennetH Burton Mayo, Sacramento, Calif. 

WittuM MerepitH, II, Norfolk, Va. 

Leste Mercatr, Tampa, Fla 

Gorvon WENDELL Santa Rosa, Calif. 

Santo Satvatore Nico.osi1, Lawrence, Mass. 

Irwin Louis Oster, Philadelphia, Pa. 

IsmAgL Pererra-Acvarez, Jr., Denver, Colo. 

CarMe.o Perez, Oklalioma City, Okla. 

Harry Ernest Purnet, Philadelphia, Pa. 

Bruce Georce Rocers, Houston, Tex. 

Martin Leonarp Rotu, Park Forest, III. 

Epwin Joe Runyan, Kansas City, Mo. 

HERSCHEL TAYLOR Serre, Marysville, Calif. 

SHipLtey SKINNER, Sacramento, Calif. 

PeNnYAMIN BENNY SocrkoaLv, New York, N. Y. 

Rosert Lawrence Srensure, Cincinnati, Ohio. 

ArtHur LeRoy Srravs, Charlottesville, Va. 

Cart Henry Stance, Jr., Mobile, Ala. 

Dean Conrad Sunpquist, Seattle, Wash. 

Ernest Jones Tayior, Jonesboro, La. 

Micuaet Serceevitch Troitsky, Montreal, Que., 
Canada, 

Pau. Joun Tuz, Toronto, Ont., Canada. 

JoHN Bicetow Upp, Tompkins, N. Y 

Eugene JoHNsSTON VAN Camp, Denver, Colo. 

Gorpon Lexington, Ky. 

JoHN FrepericK WIENHOLD, Jr., Glen Burnie, Md. 

Epwarp JoHN Wru.icu, Miami, Fla. 

Gipeon Yacutn, Harrisburg, Pa. 


Applying for Affiliate 


Eart Ferris Sewett, Yuba City, Calif. 


Applying for Junior Member 


Date ALpen Barer, Lafayette, Ind. 
TxHeopore Mapison Berc, Redding, Calif. 
Brun George Burier, Niagara Falls, Ont., 


Canada. 
Cuartes Hersert Coie, Lexington, Ky. 
Romota Atmasose Corcuera, Lansing, Mich. 


Jose Roprico DeVivero, Columbia, S. A. 

Date Diemer, Burbank, Calif. 

Yair Ersenserc, Boston, Mass. 

pe Azevepo GusMAO Fito, Rio de Janeiro, 

razil. 

Cuartes Muscatine, Iowa. 

Bruno Hermann Hake, St. Louis, Mo. 

JoHN WituiraM Hartman, St. Paul, Minn. 

Davin Trope Iota, Kansas City, Mo. 

Dae Cart JoHnson, Chicago, 

Gorvon Date JouNson, Kansas City, Mo. 

THeoporeE CAMERON KENNEY, Niagara Falls, Ont., 
Canada. 

AntHony Logo, Cleveland, Ohio. 

Har_an Dean Luck, Portland, Ore. 

Donato J. Luessert, Prairie Village, Kans. 

Louis Francors Menard, Urbana, IIl. 

Epwin Vincent Mitansk1, Ft. Belvoir, Va. 

JaMES FRANKLIN Morais, Findlay, Ohio. 

Beryt Rex Morrow, National City, Calif. 

Metvin Newman, Los Angeles, Calif. 

Ramesh SaKertaL ParikuH, Jinja, British East 
Africa. 

PrasHupas SomapHar Pater, Daressalaam, British 
East Africa. 

Ronatp Russet Raney, Nashville, Tenn. 

THomas Harrison Spencer, III, Jackson, Miss. 

James CLayTon SreapMaNn, Kansas City, 

Donato Stewart, Sacramento, Calif. 

ReynaLpo MenpozaA Tamayo, Manila, Philippine 
Islands. 

RonaLp CLarence Wetcu, Ames, Iowa. 

MicHaet ZamBory, Pomona, Calif. 

Saverro Zorno, New York, N. Y. 


[Applications for Junior Membership 
from ASCE Student Chapters are not 
listed.] 


Senior HYDRAULIC 
DESIGN ENGINEER 


REQUIRED BY 


B. C. POWER COMMISSION 
AT 


Victoria, on beautiful Vancouver Island, 
to head up hydraulic design group in the 
Power Development Engineering Division. 
Position requires a graduate Civil En- 
gineer qualified for registration in B.C., 
with at least 15 years engineering experi- 
ence of which 10 years or more shall have 
been in positions of responsibility super- 
vising engineers and draftsmen in the de- 
sign of hydraulic structures associated 
with Hydro Electric generating stations; to 
undertake: Al ses of Civil Engineering 
design including dams, bridges, tunnels, 
powerhouses, surge tanks, penstocks and 
related works including the hydraulic as- 
pects of structures in reinforced concrete, 
steel and timber. 


Preference will be given to men with per- 
sonality and drive and a proven record of 
ability and accomplishment in progres- 
sively responsible engineering positions. 

This is an excellent opportunity to secure 
a regular position with a rapidly expand- 
ing public utility in one of the great hydro 
power areas of the world. Excellent em- 
ployee benefits, including a good pension 
plan. Salary open. Reasonable cost mod- 
dern housing available within ten minutes 
drive of Head Office. Interested parties 
should write to Personnel Officer, B. C. 
Power Commission, Box 500, Victoria, B. C. 
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CATALOG DIGESTS 


] ABRASIVE TREAD PLATE 


Aluminum Co. of America—A booklet 596 is 
offered detailing the advantages of using 
abrasive tread plate. Applications, fabricating 
data and illustrations are given. 


2 AERIAL MAPPING 


Aero Service Corporation—Literature covering 
new and more economical applications of var- 
ied aerial mapping services is offered. These 
include aerial photography, topographic and 
planimetric maps from an aerial photographic 
base, precise aerial mosaics, and plastic relief 
maps. Services discussed are used in high- 
way design, plant engineering, industrial de- 
velopment, city planning. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


3 AERIAL SURVEYS 


Alster & Associates, Inc.—Latest information 
on aerial surveys is offered in a _ booklet 
“Topographic Mapping From Aerial Photog- 
raphy.” Fully illustrated, this booklet de- 
scribes how maps are made from aerial 
photographs and analyzes uses and advan- 
tages of the topographic, planimetric and 
mosaic maps the firm produces. Explains 
how the photogrammetric method reduces sur- 
vey costs as much as 75% compared to con- 
ventional ground survey methods. 


4 AERIAL SURVEYS FILMS 


Hycon Aerial Surveys, Inc.—A 24-min motion 
picture in natural color titled, “Portrait of 
the Earth”. This film illustrates the applica- 
tion of aerial surveys to photographic and 
topographic mapping problems of the civil 
engineer, the geologist, and the geophysicist. 
In addition, a 24-min motion picture in color 
titled, “The Other Side of the Mountain”. 
This film illustrates the application of 
reconnaissance and precision photogram- 
metric equipment in various military and 
commercial mapping problems. 


Mail ‘This COUPON To-day 


CIVIL ENGINEERING 


33 West 39th St., New York 18, N. Y. 
Please have the literature indicated by the circled Catalog Digest 
numbers in the April 1957 issue sent to me without obligation. 


247 248 


234 235 
249 250 251 


*There are charges for items Nos. 7, 37, 47, 57, 70, 107, 109, 160, 202, 220, 229 


and 233. See Notes below these items. 


To receive Literature—Firm Name and your Position must be given. 


(Please Print) 
Position 


Firm Address—Street ........... 


[_] Non-Member 


NOT GOOD AFTER May 15, 1957, for readers in the U. S., but requests will be accepted 
to June 30, 1957, from readers outside of this country. 


of ENGINEERING and 
INDUSTRIAL interest 


5 AIR-ENTRAINED CONCRETE 


Lone Star Cement Corp.—A 36-page booklet, 
illustrated with 11 graphs and tables and 86 
photographs, contains technical and practical 
information as to desirable air content, in- 
creased durability and resistance to frost ac- 
tion, improved workability, reduced bleeding 
and easier finishing of concretes made with 
Lone Star air-entraining Portland cement and 
“Incor” air-entraining high early strength 
Portland cement. Of special value is definite 
information for use in designing air-entrained 
concrete mixes. 


6 ALUMINUM GRATING 


Kerrigan tron Works, Inc.—A 4-page brochure 
of engineering data and a safe load table on 
spark-proof Kerrigan Weldforged aluminum 
grating-open flooring, and stair treads is 
offered. Light weight, non-magnetic, non- 
corrosive, this grating has no maintenance 
cost and its high strength insures many years 
of service. It is now manufactured in types 
and sizes of grating for every need; steel, 
stainless, monel, aluminum, riveted, extra 
close spaced and serrated. 


7 ASPHALT HANDBOOK 


The Asphalt Institute—This 304-page manual, 
Construction Series 81, is the primer for all 
personnel engaged in asphalt construction. 
Among the subjects covered are: Uses of As- 
phalt; Tests; Paving Equipment; Design, Man- 
ufacture and Inspection of Plant Mixes; De- 
sign of Asphalt Pavements for Highways, 
and Airports; Asphalt Useful Tables; Specialty 
Uses; and Maintenance and _ Resurfacing. 
Price $1.50. 

N. B. There is a charge for this book. 
Make checks payable to The Asphalt Institute. 


8 ASPHALT PLANT 


Madsen Works—Catalog No. 20-S illustrates 
and describes the 2000-lb. SPECIAL Asphalt 
Plant. The plant is rated at 60 tons per 
hour, yet consistently produces in excess of 
80 tons per hour. It is a portable plant, 
ideal for the not-too-large contractor, the 
municipality, and the large asphalt producer 
who has in mind a small permanent opera- 
tion for producing about 480 tons per day. 


9 ASPHALT PLANT 


Madsen Works—Catalog No. 800 shows com- 
plete specifications, description and illustra- 
tions of the Model 481 Asphalt Plant. This 
plant is available in capacities of 4000-lbs., 
5000-lbs. and 6000-lbs. Plant features ex- 
clusive bin design, improved drive arrange- 
ment, and air operation of bin gates, asphalt 
pressure injection and mixer gate. 


10 ASPHALT PLANT 


Madsen Works—Bulletin No. 391 illustrates 
and describes the new Model 391 Hot Rod 
Asphalt Plant. This plant is available in 
3000-lb, 4000-lb, and 5000-lb capacities. This 
outstanding portable batch type asphalt plant 
features simple, streamlined design, fully en- 
closed gear box reduction unit, automatic op- 
eration (available as optional equipment), 
Twin-Shaft Pug Mill Mixer and many other 
engineered advancements. 
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...Water Seals can 
be used virtually anywhere. } 


to receive second 


pour of 


concrete 


mal. agitation fills 
corrugated ribs. 


plicing into “’L’’ and joints. 
All it-takes is a hot knife. Se ay 


STOP SEALS 


The First and Finest Waterstop! 


LABYRINTH 


CELLULAR 


FLEXTRIP 


{ 


Years of experience with the use of 
Water Seals products in projects such 
as dams, skyscrapers, parking lots, 
swimming pools and countless others, 
give background to the opinion that 
Water Seals do amazingly well at 
their job of stopping water and are 
the finest waterstops available. Water 
Seals insure an exceptionally strong 
labyrinth bond between pours of 
concrete . . . yet one which will accom- 
modate exceptional horizontal and 
vertical movement. 


Produced by the world’s largest plastics 
manufacturer, flexible polyvinyl plas- 
tic used in Water Seals is resistant to 
age, chemical and weathering changes 
through the years. Vital Plasticizers 
won't “bleed out”... provide constant 
protection against water seepage even 
in the most critical joints. Cut or 
splice in any length. Prefabricated 
fittings also available. All Big reasons 
why you should consider Water Seals 
waterstops. 


WATE R 3 EALS, Inc. 


9 SOUTH CLINTON STREET 


CHICAGO 6, ILLINOIS 


Made in Canada for J. E. Goodman Sales Ltd. Toronto, Ontario 


Send for a Sample Section - and Descriptive Literature 


DUMBBELL 


= 
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WATER SEALS, Inc. Dept. 1 
9 South Clinton Street 
Chicago 6, Illinois 


NAME 


Gentlemen: Please send me free samples and descriptive literature on Water Seals. 


COMPANY. 


ADDRESS. 


CITY 
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11 AUGER DRILLS 


The Salem Tool Company—Earth and rock 
boring auger drills are described in Bulletin 
M-105. Features of horizontal blast hole 
drills are explained, as are the following 
features of truck-mounted ano self-propelled 
drills: power unit, transmission, main drive 
case, carriage, main frame, hydraulic unit 
and elevating jacks. 


12 AUTOMATIC COUPLERS 


Mayo Tunnel & Mine Equipment—A simple 
and economical automatic coupler for small 
mine cars is described in a recent brochure. 
In addition, side-dump cars, rocker-dump 
cars, car passers, pneumatic grouters, and 
muck bins are explained and illustrated. 


INSTALL 


with a 


RATCHET 
WRENCH 


13 AUTOMATIC GATES 


Thompson Pipe & Steel Co.—Catalog B-37A 
illustrates and explains in detail the three 
devices which control water levels and flow 
without supervision. On-the-job photos give 
a clear picture of the many uses of the 
automatic gates. 


PLEASE PRINT 
NAME CLEARLY. 


Any type and size of M & H Valve or Hydrant can be furnished 
with standardized Mechanical Joint end connections, to fit mechani- 
cal joint pipe and fittings made by different manufacturers. 

The use of Mechanical Joints has spread steadily for 40 years 
until today it is more widely used than any other type of joint 
because it offers many advantages. M & H Mechanical Joint 
Valves and Hydrants are used: not only with mechanical joint pipe 
but are easily installed in old bell-and-spigot pipe lines. 

The joint is made by a bolted gland compressing a thick gasket 
into a stuffing box. The joint assembly is simple, rapid and practically 
foolproof. The gasket used for water mains is composition rubber, 
but metal-tipped, duck-tipped, Thiokol-tipped and other special 
gaskets can be supplied. The joint is bottle tight, and permits 
deflection, expansion or contraction without leakage. Write or wire 


VALVE 


AND FITTINGS COMPAN 


ANNISTON, ALABAMA 


14 AUTOMATIC VALVELESS FILTER 


The Permutit Co.—Bulletin 4351 describes 
the company’s new completely automatic 
gravity sand filter for municipal or indus- 
trial water treatment. Uses no valves, pumps 
or flow controllers. Costs less than conven- 
tional manual filters. Also reduces costs of 
installation, operation, maintenance and ex- 
pansion. Produces uniform, high-quality ef- 
fluent. Sizes to 400 gpm. 


15 BATCHING PLANT 


Noble Company—13 pages of widely illus- 
trated photographs of the Mobile Batching 
Plant is contained in this colorful booklet. 
It describes the mobile plant in operation, 
supplying concrete for building construction 
jobs. Clear view of various equipment with- 
in the mobile plant. Also description of a new 
automatic Batcher, Clamshell Gate and Slide 
Gate. 


16 BELT CONVEYORS 


Link-Belt Company—Pre-Bilt sectional belt 
conveyors in standardized, pre-engineered 
units with capacities ranging up to 1,500 
tons per hour are described in.a new book. 
These conveyors incorporate s¥andard Link- 
Belt components, including the new Series 50 
idlers, packaged with sectional truss frames 
and structural steel supporting bents. They 
are built in 18, 24, 30, and 36-in. belt 
widths, with 24 and 42-in. deep trusses. 
Drives range up to 50 hp. More information 
is contained in the illustrated 8-page book 


17 BITUMINOUS BATCH MIXING PLANTS 


Barber-Greene Company—A bulletin of 12- 
Pages describes and illustrates the revolution- 
ary principles of Barber-Greene’s 2000-4000 
and 6000 lb “BatchOmatic” bituminous batch 
mixing plants. Plants feature fully automatic 
operation, simultaneous measuring of all ag- 
gregate and bitumen. “Dynamix” pugmill 
and many others are all diagrammed and il- 
lustrated with text and pictures. 


18 BITUMINOUS MIX PLANT 


Barber-Greene Co.—This 36-page catalog il- 
lustrates all of the components of the Model 
848 series Asphalt Plants. Through illustra- 
tions and explanatory copy, the reader is 
shown how all of the basic plant components, 
including the mixer, dryer, gradation control 
unit and dust collector, plus a host of ac- 
cessory feeders, elevators and other units, 
can be combined into four separate plant 
set-ups, with each designed specifically for a 
particular application. 


19 BITUMINOUS MIX PLANT 


Barber-Greene Co.—A new twelve-page folder 
describing Model 840-B continuous-mix as- 
phalt plant, has just been announced. The 
Model 840-B plant, which is rated at 50 tph 
on cold mixes and 45 tph on intermediate 
and high type mixes where dried and heated 
ageregate is required, can be used in several 
set-ups and combinations of equipment. Thus, 
it is readily changed from one type of mix 
production to another. 


20 BOILER AND STOKERS 


The James Leffel & Company—Complete de- 
scriptive and specification information on 
rugged Scotch boilers for gas, oil and coal 
firing and automatic underfeed stokers for 
Scotch type boilers is given in a 28-page 
bulletin 236. This richly illustrated brochure 
includes test results, performance data, and 
complete details of design and construction. 
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Raymond Concrete Pile Co.—A booklet ‘“‘Sub- 
soil Investigations for Foundations’ Catalog 
B-6 explains the reason for subsoil investiga- 
tions, what Gow borings are and how they 
are made, and the results obtained. Ilus- 
trated are methods for making borings and 
taking samples, and various types of rigs 
in operation. 


22 BRIDGE FLOORING 


United Steel Fabricators, iInc.—A 12-page 
booklet on Structural-Plate Bridge Flooring 
includes a general description of the floor- 
ing, step-by-step installation photographs, 
Photographs of various types of bridges for 
which it has been used, drawings of engi- 
neering details, design data, and specifica- 
tions. Another section lists the types of plates 
available for field stocks, and suggestions on 
how to determine field stock requirements. 


23 BRIDGE FLOORING 
American Bridge Division—This 32-page book- 


let contains complete engineering drawings 
and design data for all available I-Beam- 
Lok sizes, plus detailed coverage of Specifica- 
tions, including the type of steel, erection, 
fabrication, painting, field assembly and 
welding. A brief di i of ite T- 
beam action between I-Beam-Lok flooring 
and steel stringers is also included. 


24 BRIDGE REHABILITATION WITH 
CONCRETE 


Intrusion-Prepakt, Inc.—New 12-page, pro- 
fusely illustrated, technical bulletin provides 
basic information on the use and advantages 
of techniques for the _ restoration and 
strengthening of bridge piers, abutments and 
structural members. Bulletin includes two 
technical articles plus eight case histories 
showing before and after views of completed 
work using the Prepakt method. A list of 
other services, main and regional offices as 
well as foreign representatives are given. 


25 BRUSH CUTTER 


Dorsey Trailers—The Dorsey Brush Cutter is 
built tough for rough jobs. Advanced design, 
its special construction and its many advan- 
tages are discussed and illustrated by photos 
in a colorful brochure now available. 


26 BUILDERS LEVEL 


Kern Instruments Inc.—Now available a new 
brochure describing the GKO Builders Level. 
The booklet describes the new ideas incor- 
porated into the design of this latest level. 
Special emphasis has been given to simplicity 
of operation, portability and ruggedness. The 
instrument should be of interest to all con- 
struction engineers, contractors and builders. 


27 BUILDING SAVERS 


L. Sonneborn Sons, Inc.—An eight-page bro- 
chure of building construction and mainte- 
mance data covering the company’s water- 
proofings, floor treatments, admixtures and 
protective coatings. The product descriptions 
include definitions, directions, advantages, 
coverage and specifications. Known as Build- 
ing Savers, these quality products are the 
tested solutions to your building construction 
and maintenance problems. 
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28 CARPULLERS 


Superior-Lidgerwood-Mundy Corp.—A new 24 
page, 2 color bulletin C-616 ‘“‘Carpullers for 
Easy Moving Rolling Loads” 
issued, with descriptions, illustrations, 
tables and specifications for Carpuller re- 
quirements. Illustrates and describes the Elec- 
tric Capstan Carpuller for car moving, barge 
moving, pipe bending or any haulage of simi- 
lar nature; also Tugmore Capstans, Hori- 
zontal Head type Capstan Carpullers, Drum 
Type  _raaaaicsmes Friction Drum Type Carpull- 
ers, e 


29 CAST IRON PIPE 


U. S. Pipe & Foundry Co.—An 8-page booklet 
on centrifugally cast, Tyton Joint pipe for 
water or other liquids. The newly developed 
Tyton Joint is simple, sturdy, and tight. 
Illustrations show details of joint and method 
of assembly. 


30 CAST IRON PIPE, HYDRANTS AND 
VALVES 


R. D. Wood Company—A new general catalog 
has recently been issued providing full details 
of weights and dimensions of “sand spun” 
cast iron pipe and cast iron fittings. This 
catalog also features fire hydrants, gate 
valves and other products manufactured by 
this company. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


31 CEMENT MORTAR LINING 


Pipe Linings, Inc.—Complete facilities for ce- 
ment mortar lining cast iron or steel pipe- 
lines “in place” from 4-in. to 144-in. in 
diameter, both the Tate Process and Centri- 
tine Process is offered. For full information 
on cleaning and cement mortar lining pipe 
with only momentary interruption of service, 
write for catalog. 


32 CENTRIFUGAL, TURBINE-TYPE 
PUMPS 


Aurora Pump Div., The New York Air Brake 
Co.—The current line of Centrifugal and 
Turbine-Type Pumps is comprehensively pre- 
sented in an eight page Condensed Catalog 
and Selection Guide. A unique selection table 
indicates which types of pump will meet cer- 
tain capacity and head demands. Each pump 
is illustrated together with a statement of 
applications, features and individual selection 
tables. Bulletin identification references are 
provided where detailed information regard- 
ing given pump types is desired. 


33 CHLORINATOR 


Wallace and Tiernan, iInc.—Describing in 
complete detail the Series A-711 Chlorinator, 
and Series A-712, two catalogs offer excellent 
technical data about these chlorinators. Fea- 
turing a new concept in chlorine flow con- 
trol, the V-natch Valuable-Orifice provides 
wide range of adjustment and good repro- 
ducibility of chlorine flow with substan- 
tially linear flow readings on a rotameter 
feed rate indicator. 


FOR DESIGN ADAPTABILITY, no other ma- 
terial compares with fir plywood. 
Monolithic surfaces, curves, special 
effects are easily achieved with fir ply- 
wood. Large panels are easy to cut, fit 
and fasten. Plywood forms smoother 
concrete, cuts application, finishing 
time. Interior PlyFarm® grade gives up 
to 10-12 re-uses; Exterior PlyForm® 25 
or more; overlaid plywood about 200! 


L 


* 
Te 


a 


FREE: New portfolio to 
help you design and use 
fir plywood forms. Con- 
tains complete specifica- 
tion, construction and 
design data. 


DOUGLAS FIR PLYWOOD ASSOCIATION 
Dept. 145, Tacoma 2, Wash. 


Please send new Fir Plywood Concrete Form 
Portfolio. (Offer good USA only) 


Address 
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GOLD NUGGET 


WELDED 


PAT. PENDING 


Realizing the need for an improved heavy 
duty, open steel floor grating of greater strength and 
economy, The GLOBE Company presents GOLD NUGGET Welded Grating 
oe the first grating to take advantage of modern engineering design. As a 
“result of this improved design, the GOLD NUGGET primary load bar pro- 
vides 22° more strength with 14% less weight. The primary load bar is a — 
iature -beam with all of the advantages of a true structural member. 
GOLD NUGGET Welded Grating is recommended for power houses, 
loading docks, oil refineries, fire escapes, drain grates, plating 
filtration rooms and for all types of heavy duty platforms. 


GOLD NUGGET 


* %" projection weld nugget for greater 
rigidity and strength 


* vertical alignment of the main load 
bars assured 


* all bars are load carrying bars including 


secondary bars 
* anti-skid pattern 


PROJECTION WELD POUNDS 


Each secondary load bar (A), as projected welded 
to the primary load bar (B) has a shear strength of 
5,000 pounds per weld. There are 28 such projec- 
tion welds to a square foot of grating. This means 
that Gotp Nuccet Welded Grating can sustain 
greater shock loads than other gratings. 


For the complete details of this revolutionary new grating, write 
for new catalog today. Distributors in all principal cities. Consult 
the yellow pages in your phone book under “GRATING.” 


The GLOBE Company 


SAFETY GRIP-STRUT GRATING *GOLD NUGGET WELDED GRATING * CABLE-STRUT AND GLOBETRAY CABLE RACEWAYS 
4044 SOUTH PRINCETON AVENUE + CHICAGO 9, ILLINOIS 
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34 CLAY PRODUCTS 


Evans Pipe Co.—Comprehensive, complete line 
catalog describes the complete line of clay 
building products. Fully illustrated, and in- 
dexed for quick reference, the catalog con- 
tains information about vitrified clay pipe, 
fittings, wall coping, flue lining, stove pipe 
and fittings, drain tile, chimney pots and 
tops, septic tanks, pre-cast asphalt joints, 
liner plates, fire brick, Tebco face brick, 
and clay pipe heating duct systems. 


35 COAL RECOVERY DRILLS 


The Salem Tool Company—Bulletin M-101, a 
four-page, two-color pamphlet describes coal 
recovery drills 16-in. to 42-in. in diameter 
for 6-in. augers. Photographed are a heavy- 
duty barrel-type drill head 42-in. in diam- 
eter with tungsten carbide 3-prong pilot 
adjustable core burster, reinforced double 
auger flighting, barrel equipped with bug 
dust clearance spirals; and a 36-in. heavy- 
duty nut and slack drill head for drilling 
rock and producing nut and slack coal. 


36 COFAR STEEL FORM 


Granco Steel Products Co.—New product man- 
ual, BC-571, gives comprehensive data on 
modern development in reinforced concrete 
systems. Cofar, a high-strength steel 
and reinforcing unit, eliminates the 
material and money expended in costly 
work. It provides speed and sureness 
in the design and construction of concrete 
floors by combining three remarkable fea- 
tures in one unique product. 


37 COFFERDAMS 


Spencer, White & Prentis, Inc.—‘‘Coffer- 
dams,” by Lazarus White and Edmund Astley 
Prentis is a trusted source-book covering 
actual design and construction of cofferdams 
on as the theoretical features. The price 
s $10 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 


38 COILFILTER 


Komline-Sanderson Engineering Corp.—Avail- 
able bulletins on the Coilfilter, a modern 
vacuum filter, describe how this filter is 
designed for sludge dewatering requirements. 
Outstanding features of the filter are defined 
as non-clogging, permanent filter media, con- 
stant output and low operating cost. 


39 COLORED DRAFTING PENCILS 


J. S. Staedtler, Inc.—An interesting leaflet 
“Why Are People Intrigued With Mars?’ 
Contains information on the new Mars- 
Lumochrom colored drafting pencils which 
were designed with the needs of the drafts- 
men especially in mind. Reproduction is per- 
fect throughout the entire 24 color range in 
which they are made so that they are well 
suited for drafting in color. 


40 CONCRETE CURING COMPOUNDS 


Hunt Process Co., Inc.—Facts about the Hunt 
Process curing are detailed in the booklet 
offered. A separate page is devoted to each 
of the four processes: Process Clear, Tilt-Up, 
Black and pigmented. Necessity and methods 
of concrete curing are discussed in full. 


Turn to page 130 and order 


your literature. 
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‘‘Know how’’ may 
seem expensive ... 
but, would you call 
in a plumber to do 
the job of a consult- 
ing engineer? 

Profit by doing the 
job right . | 


’ From the Rhine to the 
Mississippi .. 
from Canton to Boise .. . 


. . . has put their vast store 
of water wisdom to work for 
cities and industries. For nearly 
a quarter of a century. Ranney 
Method Water Supply has 
solved difficult problems of 
water supply and acquired 
knowledge that is unequalled 
in the industry today. 

Ranney will investigate, de- 
velop, and perfect a water 
program to meet specific de- 

<smands and budget. 


professionals 


Reach for a Venus drawing pencil...and 
get the clearer, consistent, precision line 
blueprint and drafting work demands. 
The lead in all 17 degrees of Venus draw- 
ing pencils is homogenized by the exclu- 
sive Venus Colloidal Process. Result: 
sharper prints... smudge-free tracings. 
Clean erasures are easy to make. 

And because Pressure-Proofing seals FREE 
the lead to the wood along its entire : brochure 
length, the Venus is stronger, holds a : : 
needle point longer. See why Venus sets Refore: you. mvest 
the standard for fine drawing pencils. be investigate 
Also try Venus Refill drawing lead that fits 


all holders. | 
SEND FOR the Venus Technical Test wo 
Kit. State degree wanted—also choice of 
pencil or refill lead. te a 

METHOD 


Venus... 
V H IN S _-RANNEY METHOD WATER SUPPLIES, INC. 


ae PO Box 5415 841 Alton Ave, Columbus 19, Ohio 
craftsmanship in ° . 
rarer pencils Associated With 
ney Method Western Corporation Ranney Method International, Inc. 
©@VENUS PEN & PENCIL CORPORATION, HOBOKEN, N. J. Construction Division of Ranney Method W ‘| 


‘ 

> 
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Write for 
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ALBADURE...the steel tape 


with lasting legibility 


Here is a steel tape that stays clear and legible long after markings on other 
tapes have worn off. 

An amazingly tough plastic coating on both sides of the line protects the 
white background, the graduations and numbers on ALBADURE tapes, giving 
their surfaces tremendous resistance to abrasion and corrosion. To quote a 
State surveying party report, “If ALBADURE stood up in this tough mud and 
sand, it’ll stand up anywhere.” Available in all standard lengths, widths and 
graduations, in cases and on reels. 


PHOENIX WYTEFACE... 


the woven tape that outlasts others 3-1 


PHOENIX WYTEFACE (non-metallic) Woven Tapes made from extra strong 
synthetic yarns, are harder wearing, with higher tensile strength and dimen- 
sional stability than ordinary woven tapes. A special plastic coating on both 
sides protects the line against hard use, water, stones or brush. 

The end of the line is enormously strengthened by a lamination of Flexi- 
Foam, a spongy plastic-rubber. No stitches or hinge point to weaken the line. 

A Highway Engineer reported of the non-metallic PHOENIX WYTEFACE, 
“Tt has at least three times the life of an ordinary metallic tape.” Ask Your 


K & E Dealer! 


*Trade Mark 


89 YEARS OF LEADERSHIP In equipment and materials for 
drafting, surveying, reproduction and optical tooling . . . in slide rules 
and measuring tapes. 


KEUFFEL & ESSER CO. 


NEW YORK « HOBOKEN, N. J. « Detroit Chicago « St. Louis * Dallas » San Francisco + Los Angeles « Seattle « Montreal 
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41 CONCRETE FORMING ON SEWAGE 
PLANTS 


Universal Form Clamp Co.—A 4-page bulletin 
points out the advantages of the Uni-Form 
Panel System in forming circular walls and 
Y walls on sewage treatment plant jobs. 


42 CONCRETE FORMING SYSTEM 


Economy Forms Corporation—A catalog with 
pictures is offered showing a complete form- 
ing system available to contractors on a pur- 
chase basis. The easy adaptability of these 
forms to all types of form work, plus engi- 
neering layout service on each new project, 
together with a complete steel form good for 
a lifetime of service makes the new EFCO 
form an attractive investment for the large 
and small builder. 


43 CONCRETE FORMS 


Universal Form Clamp Co.—A 32-page catalog 
Points out to contractors the many features 
of Uni-Form Concrete Forms. It illustrates 
how forms are erected and stripped, gives a 
variety of applications and data explaining 
how Uni-Form Panels form concrete rapidly 
and economically. 


44 CONCRETE FORM TIES, ACCESSORIES, 
ROAD BASKETS 


Universal Form Clamp Co.—A 32-page catalog 
containing a complete line of form ties and 
concrete accessories. Catalog features form 
design table and formula for developing stud 
wale and tie spacings. 


45 CONCRETE HANDLING EQUIPMENT 


Gar-Bro Mfg. Co.—A profusely illustrated 36- 
page catalog 300, containing specifications 
for more than 300 items of concrete handling 
equipment is now available. Serving as a job 
conditions and specifications guide, it fea- 
tures concrete buckets, chutes and hoppers, 
bucket attachments, powered crane hooks, 
carts, wheelbarrows, bins and batchers, pav- 
ing vibrators, industrial wheels and other 
equipment. 


46 CONCRETE PAVEMENT MANUAL 


Portland Cement Association—This 72-page 
illustrated manual gives details of geometric 
pavement designs and outlines the best 
methods of construction. It presents in sum- 
marized, usable form, data on pavement 
layout and construction from recent techni- 
cal society proceedings, engineering publica- 
tions, field observations, tests and experi- 
ence. 
(Sent in U. S. and Canada only.) 


47 CONCRETE PIPE FOR IRRIGATION AND 
DRAINAGE 


American Concrete Pipe Association—An of- 
ficial publication is available to engineers. 
It contains information on design of irriga- 
tion pipelines, construction of irrigation pipe 
lines, methods of irrigating with concrete 
pipe lines and descriptions of various irriga- 
tion projects. This book is priced at 70¢. 


N. B. There is a charge for this book. Make 
checks payable to the American Concrete 
Pipe Association. 
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48 CONCRETE REPAIR 


Masonry Resurf. & Cons. Co., inc.—‘‘Iron 
Girdle Holds Concrete for Bridge Pier Re- 
pair” is a reprint illustrating the methods 
and techniques of “in the dry” repair of 
a 24-ft dia pier near Baltimore, Md. These 
procedures which revitalize deteriorated 
structures adding many years of useful life 
to an old structure are similar to those 
utilized in the “Dri-Por’ system of pile 
repair. Many illustrations clearly show the 
work in various stages of repair. 


49 CONCRETE SAWING EQUIPMENT 


Concut Sales, Inc.—New 4-page catalog il- 
lustrates and describes the complete line of 
Sawing Machines. Catalog also includes de- 
scription of the new Precision Bump Cutter 
which is used to plane concrete and asphalt 
surfaces to comply with the close tolerances 
required for today’s highways and airports. 


50 CONCRETE SHORE PROTECTION 


Portland Cement Association—Engineers and 
officials concerned with beach erosion control 
will be interested in an illustrated 30-page 
booklet on the use of concrete shore-protec- 
tion structures. The booklet presents a dis- 
cussion of wave action as well as other 
factors influencing the type and design. 

(Sent in U. S. and Canada only.) 


51 CONCRETE TEST EQUIPMENT 


Soiltest, Inc.—A 6-page bulletin on portable 
200,000-lb concrete testing machines designed 
for field or laboratory use. Other items il- 
lustrated and described are: Precision Air 
Entrainment Meter, Beam Forms, Cylinder 
Molds, Kelly Ball, Flexure and Cube attach- 
ments, Capping Sets, Curing Cans and Slump 
Test Equipment. 


52 CONCRETE TESTING EQUIPMENT 


Forney’s Inc., Tester Div.—Manufacturer of- 
fers complete descriptive circulars on com- 
pression and flexure testers for Cylinders, 
Pipe, Tile, Beams, Slabs and Lintels. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


53 CONDUIT SYSTEMS 


The Stillwater Clay Products Co.—New, four- 
page, illustrated brochure describes the rev- 
olutionary new and exclusive Cert-A-Bar Tun- 
nel Conduit System, and its many features. 
Authoritative information on conduit design, 
installation, engineering, insulation, water- 
proofing specifications and fittings is also 
included. 


54 CONSTRUCTION GUIDE 


The Douglas Fir Plywood Assoc.—announces 
@ new, 34-page four-sectioned construction 
guide -containing full-page structural draw- 
ings that provide authoritative basic informa- 
tion on types, grades, and applications of 
fir plywood for builders, architects, engineers 
and building code officials. The booklet cov- 
ers information on floor construction, single 
and double wall construction, and roof con- 
struction, while including recommendations 
and plywood excerpts from ‘“‘minimum prop- 


erty requirements” of the FHA. 


How molten metal 
Galbestos its 


Robertson Color Galbestos has the greatest resistance to weather 
and corrosion of any protected steel roofing or siding obtainable 
anywhere. This position of broad superiority is made possible by a 
unique manufacturing process exclusive with H. H. Robertson 
Company. 

First, the steel sheet is pickled . . . then given a coating of molten 
zinc. Asbestos felt is then pressed on so that as the molten metal 
hardens in cooling it grips the felt fibers in absolute bond. The 
asbestos is then impregnated with a special asphaltic compound 
and, finally, given a tough weatherproof coating. Galbestos can 
be furnished flat or in the 3 well-known corrugations: Standard, 
Mansard, and V-Beam. The resultant material is so durable, it may 
be sheared, bent, rolled, crimped and riveted in the field as easily 
as ordinary unprotected steel. It will withstand the greatest 
possible extremes in weather temperatures without deterioration, 
and will actually retard fire better than naked steel. For an 
industrial roofing or siding that requires no maintenance under 
the most severe corrosive conditions, specify Color Galbestos. 
Long Service Life. Color Galbestos will give longer maintenance- 
free service under the most severe weather and man-made cor- 
rosive conditions. Even salt air cannot penetrate its tough coatings 
to destroy the steel core. 

Not Fragile. Color Galbestos’ strong steel core sheet guarantees 
against breakage—during shipment or during erection. 

Resists Climatic Extremes. Color Galbestos is not subject to 
damage either by tropic or frigid temperatures. Its coatings will 
not run under broiling sun or crack or spall in sub-zero weather. 
Goes Up Fast. The exclusive Robertson Top-Speed method of 
attaching Color Galbestos to structural steel speeds up erection for 
quicker occupancy. 

Resists Flame. Leading testing laboratories have made exhaustive 
tests on the fire resistance of Galbestos and have published the 
results. Copies of these reports are available for study. 


Galbestos 


o product of H. H. Robertson Company 


2443 Farmers Bank Building + Pittsburgh 22, Pa. 
In Canada: In England: 


Robertson-Irwin Ltd,, Hamilton, Ontorio Sor Robertson Thain Ltd., Ellesmere Port, Cheshire 


AVAILABLE- 
| 
1 | | | 
Robertson 
= | 


55 CONSTRUCTION MATERIALS 


Texas Vitrified Pipe Company—A _ compre- 
hensive, 32-page catalog lists complete Tex- 
Vit line of vitrified clay pipe, clay pipe fit- 
tings, glass-lined clay pipe, bituminous and 
plastic “Jiffy-Joints’’ for clay pipe, Wedge- 
Lock plastic joints, channel pipe, perforated 
pipe, translot filter blocks, flue lining, chim- 
ney pipe and fittings, flue rings, fire brick, 
fire clay, clay pipe heating and ventilating 
ducts, wall coping and related clay products. 
Useful reference material also is included. 


56 CONSTRUCTION SIGNS 


National Safety Engineers—A colorful brochure 
illustrating numerous road construction signs 
is offered. Sizes and legends are tabulated. 
Complete information on special sign require- 
ments is available. 


57 CONSTRUCTION SPECIFICATIONS 


The Asphalt Institute—Construction Series 
80, a 304-page manual contains a variety of 
asphalt construction specifications for: Prim- 
ing, Surface Treatment, Road-Mix, Penetra- 
tion Macadam, Base Courses, Cold-Laid Plant 
Mix, Hot-Laid Plant-Mix Surfaces and Block 
Pavement. Price $1.50. 


N. B. There is a charge for this book. 
Make checks payable to The Asphalt Institute. 


58 CONTRACT PUMPING 


American Dewatering Corp.—A new and well 
illustrated catalog describing the predraining 
of many construction projects of typical and 
unusual interest. Outlines the services and 
benefits of contract pumping in which this 
company specializes. 


59 CONTROLLING HOT WEATHER 
CONCRETE 


Sika Chemical Corp.—Complete information 
on controlling the quality and setting time of 
concrete in the hottest weather is available. 
Brochures, tests and specifications for Plasti- 
ment Retarding Densifier are included. 


In filling out the coupon, please print 
clearly and be sure that you furnish 
a complete address. 


60 CONTROLS FOR LIQUIDS AND GASES 


Simplex Valve & Meter Co.—Bulletin 005 lists 
all major equipment for the measurement 
and control of liquids and gases. Illustrated 
are many types of controllers, gauges, mano- 
meters, recorders, meters, valves, Venturi 
tubes, etc., all applicable for water and sew- 
age works, power and processing industries. 


61 CORE DRILL MACHINE 


Sprague & Henwood Inc.—A new Bulletin 30 
completely describes and illustrates Model 
#30 Core Drill machine. Designed and man- 
ufactured by Sprague & Henwood it is being 
used by their Contract Drilling Departments. 
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62 CORE DRILLS 
Acker Drill Co., 


motor. The unit 


63 COST DATA 
Barco M fact 


Iinc.—Acker Bulletin 30 de- 
scribes the Toredo core drill. The basic Tore- 
do rig can be equipped with either a hy- 
draulic or mechanical screw feed. Power plant 
can be either gasoline, diesel, air or electric 
is readily adaptable for 
mounting on drag skid, jeep, truck or trailer. 


ing C Pp 


64 CRAWLER TRACTOR 


Allis-Chalmers M facturing ‘The 
technical and operating story of the 45 draw- 
bar hp HD-6 diesel-powered crawler tractor is 
told in a new catalog MS-1101. In addition to 
specifications, the catalog lists the full line 
of matched equipment and accessories that 
have been engineered to the HD-6 which in- 
creases its versatility and economy, and pro- 
vides maximum safety and comfort for the 
operator. 


65 CRAWLER TRACTOR 


The David Brown Corp.—A detailed descrip- 
tion of the 50 ITD, the crawler that gets 


y—Of interest 


to earthmoving contractors is a bulletin of 
cost data for soil compaction in restricted 
areas. Specifications accompany the data. 


eee 


things done is given in a colorful bulletin. 
On-the-job photos plus cut-a-way pictures of 
the engine and transmission are shown. 


. Wood, Leader Since 


A Low-Cost Hydrant You Can Depend On 


The R. D. Wood Standard Swivel Joint Hydrant 
gives you the most for your money in strength, 
reliability and sound design. The all-bronze stuf- 
fing box, gland and operating nut prevent rust 
and corrosion. Internal friction which might 
lower pressure is reduced to well below A.W.W.A. 
specifications by tapered nozzleways and care- 
fully rounded changes in diameter. 


Breakable Flange and Stem Coupling 


Available at slight extra cost. Designed to snap 
under a blow which would otherwise smash 
the hydrant, flange and stem coupling can be 
inexpensively and quickly replaced without 
excavation. 


Extension Piece 


Can be inserted without interrupting 
water flow. 


Hydrants now available with | 
O-Ring Seal when specified | 
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66 CURING BLANKETS 


American Sisalkraft Corp.—A ten-page cata- 
log “Curing and Protecting Concrete High- 
ways” discusses the importance of concrete 
curing and the many time and labor-saving 
advantages of white Sisalkraft Curing Blan- 
kets. Actual on-the-job photos illustrate the 
application of this waterproof paper method 
of curing. 


67 CURTAIN-WALL DATA 


The William Bayley Co.—Aluminum wall, cur- 
tain-wall and steel window wall systems are 
the subject of a new data reference file. In- 
cluded are three brochures with specifica- 
tions and detailed information as well as 
several folders of diagrams illustrating vari- 
ous window and curtain-wall systems. 


1803, Presents 


Free Operation 


The R. D. Wood Gate Valve can 
be depended on to work and 
keep on working for years. It is 
simply constructed—a spreader 
and two discs are the only mov- 
ing parts. The discs are free to 
revolve their full circumference, 
preventing uneven wear on faces 
and seats. When fully open, 
gates are entirely clear of flow. 


A Gate Valve Built for 
Generations of Trouble- 
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68 DENSLUDGE DIGESTION SYSTEM 


Dorr-Oliver Inc.—A new 16-page, two-color 
bulletin is now available. It describes the de- 
vel t, equi t, operation, typical ap- 
plications and design loadings of this new 
sewage sludge digestion system and the means 
by which digester capacity requirements are 
substantially reduced. Operating results from 
three full-scale treatment plants are cited. 
Also included are wash and line drawings 
and photographs of the various equipment 
units and a flowsheet of a typical system. 


PLEASE PRINT 
NAME CLEARLY. 


R. D. Wood Gate Valves now available 
with O-Ring Seal when specified 


all available with mechanical joint and 
flange-type pipe connections 


Public Ledger Building, Independence Square - Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and "Sand-Spun"” Pipe (centrifugally cast in sand molds) 
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69 DEPTH SOUNDER 


Edo Corporation—A four-page brochure de- 
scribes the Model 185 AN/UQN-1B, precision 
deep depth sounder, with a range from 0 to 
6,000 fathoms, which was developed for the 
U. S. Navy and is now available commercially. 


70 DESIGN HANDBOOK 


Concrete Reinforcing Steel institute—Here is 
the book, revised and with much new added 
material that practically does your design- 
ing for you or any type of reinforced con- 
crete member. This unique tool eliminates 
confusing formulas, time consuming calcula- 
tions—you read off the answer to your rein- 
forced concrete design problem. Price $6.00. 


N. B. There is a charge for this book. Make 
checks payable to concrete Reinforcing Steel 
Institute. 


71 DIAMOND BIT 


Sprague & Henwood, Inc.—Any bit you buy 
will work for a while. But if you specify or 
order “‘Oriented” Diamond Bits, giving all in- 
formation on your drilling conditions, you 
will receive the bit or bits that will do the 
best job for you. Lower your cost per foot, 
with a minimum of diamond loss. Write to- 
day for complete “Oriented’’ Diamond Bit 
Bulletin No. 320-1. 


72 DIRECTORY ON FIRMS 


International Harvester Co.—A 40-page book 
just made available is chockful of informa- 
tive data on manufacturers who use IH en- 
gines as original equipment in their products. 
This directory or original equipment manu- 
facturers gives you a handy reference of 
machine types and models, together with 
the IH engines used. An index permits the 
quick location of any manufacture desired. 
The machines are grouped in alphabetical 
order according to general types, which also 
facilitates reference. 


73 DOCKS, WHARVES AND MOBILE 
DRILL BARGES 


DeLong Corporation—A new 20-page, profuse- 
ly illustrated booklet describes the DeLong 
method of installation of prefabricated docks, 
wharves and other structures including mobile 
offshore drill platforms by means of the 
DeLong Jack. Also describes the famous Texas 
Tower project, a mobile aerial cableway sys- 
tem and other commercial and military in- 
stallations. 


74 DOWEL BASKET ASSEMBLY 


Universal Form Clamp—New heavy duty 
type dowel basket assembly as been ap- 
proved by many State Highway Departments 
including Illinois, Michigan, Wisconsin and 
Ohio. New assembly has been used on toll 
roads and on the Ohio and Indiana Turn- 
pikes. Completely assembled and welded units 
are furnished along with all other transverse 
and longitudinal joint requirements such as 
stake pins, base plates, construction or ex- 
ay oan materials, hook belt assemblies or 
e bars. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 
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PUMPS 

on which an 
ENGINEER Can Base 
His Reputation... 


Wheeler-Economy Pumps are 
the development of over 40 years 
of engineering concentrated on 
pumps for circulating water, 
condensate, water supply and 
drainage. Quality of materials 
and workmanship, design effi- 
ciency and long life are a credit 
to the engineers who write 
*“‘Wheeler-Economy”’ into their 
pump specifications. Service rec- 
ords of 20 years or more without 
replacement of major parts, give 
you assurance that Wheeler- 
Economy Pumps are built to 
last. Here are only a few from 
our extensive line of pumps 
available for your specific engi- 
neering problems. 
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75 DRAIN GRATES 


Irving Subway Grating Co., Inc.—A recently 
published four-page, two-color folder illustrat- 
ing the use of open mesh steel flooring as 
drain grates is now available. The folder 
contains photographic illustrations and shows 
typical uses of drain grates. There are engi- 
neering drawings of the various types and 
complete technicai data to facilitate esti- 
mates and specifications. 


| 76 EARTHMOVING EQUIPMENT 


M-R-S Mfg. Co.—A booklet in color illustrat- 
ing the complete line of contractor-proven 
high capacity earthmoving equipment is now 
available. Tractors and scrapers designed to 
work as a team for maximum production 
are described fully. Complete specifications 
are also given 


77 ECONOMY PUMPS 


|C. H. Wheeler Mfg. Co.—Economy type M 
pumps for medium and high head service are 
| described and illustrated in a new eight- 
| page bulletin A-155. Theif advantages of high 
| efficiency and low maintenance are described 
and cross section designs are shown for bot- 
tion and side suction types. Construc- 


Representatives in Principal Cities 
Write for Bulletins covering Your Applications 


WE 701 


C.H. WHEELER 


MANUFACTURING CO. 
= ECONOMY PUMP DIVISION © 
19th & LEHIGH, PHILADELPHIA 32, PA. 


tom 
| tion details Bony included 


ELEVATED TANKS 


Pittsburgh-Des Moines Steel Co.—Details of 
| the several different types of elevated steel 
tanks, including capacity, ranges, tank di- 
mensions, and other factors to be considered 
in the selection of storage tanks. Also avail- 
able, 4 pages of pictures and discussion about 
flat bottom water storage. 


79 ELIMINATE DESTRUCTIVE MOISTURE 


|W. R. Meadows, Inc.—The practical solution 
|to the problem of eliminating destructive 
| moisture in all types of construction is fully 
| explained in the brochure, Sealtight Products 
For Better Construction. This brochure con- 
| tains complete product information, installa- 


| tion information, installation drawings and 
| architectural specifications. 


| 80 ENGINEERING FOR PRODUCTION 


Grumman Aircraft Engineering Corp.—An en- 
gineering recruiting booklet for one of the 
chief suppliers of Naval aircraft, this publica- 
| tion gives a well-rounded picture of engi- 
| neering opportunities at this corporation. It 
|is addressed to engineers whose creative 
thinking ranges far beyond today’s aircraft 
in anticipation of the tremendous develop- 
ments in powered flight, developments which 
imaginative Grumman engineers will produce. 


81 EQUIPMENT FOR TREATMENT PLANTS 


Jeffrey Mfg. Co.—Catalog 905 offers com- 
plete information on equipment for water, 
sewage and industrial waste treatment. 
Screens, grinders, grit collectors, collectors, 
Floctrols (controlled Flocculation) etc. are 
illustrated with on-the-job photos. 


82 EVAPORATION EQUIPMENT 


Goslin Birmingham Mfg. Co.—Designed, fab- 
ricated and guaranteed by G. B., evaporator 
installations of all materials of construction 
—cast iron, steel, stainless nickel and cop- 
per,—are serving the sugar, paper and chemi- 
cal process industries throughout the world. 
Bulletin 510 illustrates in detail phases of 
the designing, manufacturing, and assembling 
of this equipment. 


83 EXPANSION PLATES & BUSHINGS 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 55 contains complete information, tech- 
nical data, and specifications about Self- 
Lubricating Expansion Plates and Bushings 
for bridges, buildings, refinery equipment 
Pre chemical processing equipment applica- 
tions. 


84 EXPOSED CONCRETE AGGREGATE 


Sika Chemical Corp.—This four-page bro- 
chure describes two ways of obtaining ex- 
posed concrete aggregate during construction. 
This exposed aggregate can serve as a bond- 
ing surface at construction joints or have a 
decorative architectural effect on precast 
panels. On horizontal surfaces, Rugasol-C, 
Retardant Concrete Coating is applied di- 
rectly on the freshly placed concrete. On 
vertical surfaces, or precast panels, Rugasol- 

tardant Form Coating, is applied on the 
forms before or after erection. 


85 EXTRUDED GRATING 


Washington Aluminum Co., Inc.—An eight- 
page booklet in color describes the many uses 
of gratings and treads of aluminum. Extruded 
grating is a most versatile product since its 
various depths, and punchings make them 
suited for marine, industrial and commercial 
applications. Specifications and a safe tread 
table are included. 


86 FACILITIES AND PRODUCTS 


Newport News Shipbuilding and Dry Dock Co. 
—aA well illustrated and informative catalog 
with pictures is offered showing a presenta- 
tion of the facilities acquired during 68 
years of continuous operation, together with 
some of the items of industrial equipment 
that have been produced with these facilities. 


87 FIBRE FORMS 


Sonoco Products Co.—Uses of Sonotube, fibre 
forms, are illustrated in a new brochure. 
These fibre forms provide an economical 
method of forming round, obround, half- 
round and quarter-round columns. Also en- 
casement of steel and wooden piles, existing 
columns and utility risers. Available in sev- 
eral different types, the newest which pro- 
vides a form surface requiring little or no 
rubbing of the finished column. Technical 
data also available. 


There are 257 Digest items on pages 
numbered 130 to 158. Read all items 
for the literature of interest to you. 
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88 FIBRE TUBES 


Sonoco Products Co.—Sonovoid, fibre tubes, 
were specifically developed to form voids in 
bridge decks; wall, floor, roof and lift slabs 
and in concrete piles. Uses illustrated in a 
new brochure. Sonovoid, fibre tubes, are 
used in precast or cast-in-place units of con- 
ventional or pretensioned construction. Tie 
down and spacer method shown along with 
design data for 8-in. and 12-in. slabs. Other 
technical data available. 


89 FLOATING-FINISHING MACHINES 


Whiteman Mfg. Co.—Leaflets announcing 
the new models of their machines are avail- 
able. Designed specifically for small areas, 
the Model J-1 offers several new improve- 
ments. Model B-1 now provides greater util- 
ity, ease of operation, etc. The Model M 


troweling machine is a new small unit which 
does a big job. 


90 FLOOR ARMOR 


Irving Subway Grating Co., Inc.—Just pub- 
lished is a new catalog on Gridsteel floor 
armor. Gridsteel is made of steel bars on 
edge, bent and joined together in a contin- 
uous hexagonal mesh pattern. Floors armored 
with Gridsteel last indefinitely. Gridsteel 
prevents ruts or potholes from forming, gives 
an even tractional floor surface at all times. 
Catalog illustrates uses, advantages, and 
shows how quickly and simply Gridsteel is 
installed. 


In filling out the coupon, please print 
clearly and be sure that you furnish 


a complete address. 


91 FLOOR GRATING AND STAIR TREADS 


Kerrigan tron Works, Inc.—A 16-page catalog 
gives a picture story of Weldforged grating 
and stair treads with continuous spiral cross 
bars alternating right and left, and slightly 
above bearing bars for extra safety. Elec- 
tronically Weldforged into solid, one-piece 
units for strength and durability. Contains 
safe load table, engineering data on both 
grating and treads. 


92 FLOOR GRATINGS 


Borden Metal Products Co.—A catalog con- 
taining technical information on how to se- 
lect, design, purchase and install floor grat- 
ings, safety steps, and floor armour, avail- 
able in steel, aluminum or stainless alloys, is 
offered. Safeload tables, step-by-step proce- 
dure of ordering, planning and checking is 
included. 


93 FORMING EQUIPMENT 


Symons Clamp & Mfg. Co.—A new 8-page 
catalog has been released describing in de- 
tail, advantages of Symons’ lightweight ply- 
wood forms, magnesium forms, and wood 
rim forms as well as form hardware, shore, 
ties, and column clamps. Completely illus- 
trated, the catalog shows on-the-site applica- 
tions of equipment along with cutaway 
drawings and photographs of corners, pi- 
lasters, fillers, walers, curves, and bracing 
and scaffolding. Also shown are such sup- 
plementary equipment as bar ties, tle chairs, 
washer ties and erection hardware. 
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T-3 
Precision 
Theodolite 


A instrument designed 


for highest accuracy, time-saving conveniences, 
and a remarkable work potential 


The Wild T-3 Precision Theodolite 
is the supreme instrument in its class 
... for accuracy . . . versatility... 
and for its proved reliability in virtu- 
ally all conditions of weather and 
climate. 


The T-3 is an ultimate instrument 
for Geodesy and for precision tri- 
angulations. It has a distinguished 


record in triangulating the longest 
bridge spans in the world. 


NOTABLE FEATURES OF THE WILD T-3 

© Performs triangulations of the first and 
second order. 

e Circle reading direct to 0.2 seconds. 

Telescope magnification 24x, 30x, 40x. 

e No eccentricity error. 


¢ Ideal for ultra-precise measurements in 
industry and laboratory. 


Write for Booklet T-3 ... and use the Wild Heerbrugg advisory services without obligation. 


WILD HEERBRUGG 
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| 94 FOUNDATION PIPE 


L. B. Foster Co.—Important features of Tay- 
lor foundation pipe are discussed in Bulletin 
542. On-the-job photos illustrate installations 
and piling used. Charts of sizes and typical 


En in rin == ile driving 1 included 

Service 


95 GAGING SYSTEMS 


Shand and Jurs Co.—Bulletin T-455, ‘‘Tele- 
pulse Remote Reading Gaging Systems” dis- 
cusses a system which incorporates some of 
the best equipment of both the telegraph and 
the dial telephone, modified to the particular 
requirements of the system. The S & J Tele- 
Pulse reports liquid levels quickly and ac- 
curately over any distance within the range 
of modern communications system. 


96 GATE VALVES 


cular No. 561, graphically describing a com- 
plete line of all-iron and iron body, bronze 
| mounted ‘King-Clip’’ Gate Valves, includes 
complete specification data and leading di- 
mensions. The Gate Valves are designed for 
disassembly and reassembly without removal 
from the line. Other features include large 
drain channels that reduce bonnet chamber 
clogging in handling congealing fluids. 


¢ Reliability 
e Experience DID YOU MAKE YOUR CHECKS 
2 PAYABLE TO THE PROPER COM- 


e Modern Facilities PANIES? ARE THE AMOUNTS 


CORRECT? 
e Vast Resources 


7 ee 97 GEARS 
assures you of Quality and Efficiency... ans 
twenty-page catalog describes in general, the 
| kinds and sizes of gears manufactured by t 
company. Its contents deal with spur gears, 


@ bevel gears, helical gears, worm gears, racks, 
non-metallic gears, sheaves, sprockets, special 
machinery of which gears form a part, and 
special gear information. [Illustrated with 
Photographs, it also shows actual Earle in- 


INDUSTRIAL TRACK 


by 98 GOOD PRACTICE IN SEWER 
CONSTRUCTION 
WEST Vi Risi N IA Clay Sewer Pipe Association—A four-page, 
fully illustrated Bulletin entitled “Good Prac- 
tice in Sewer Construction’ has been pub- 
P ‘ lished. Complete data on proper techniques 
for finishing, backfilling, inspection and 


trench preparation, including trench width, 
depth and type of bedding is included. 


CALL, WIRE 
OR WRITE 


West Virginia Works 99 GRATING FLOORING AND TREADS 
Irving Subway Grating Co., !Inc.—General 


ti 
K. PORTER COMPANY, INC, sate, ven: 


and power plants and refinery walkways, 


P.O. Box 41—HUNTINGTON, W. VA. stairways, driveways, trucking aisles. 
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100 GRATINGS 


Borden Metal Products Co.—A new 16-page 
catalog shows the three basic types of grat- 
ing construction; more than 30 dimensional 
drawings of subtypes; eight safeload tables 
covering steel and aluminum gartings, road- 
way grating and sidewalk slabs plus other 
tables on panel widths, tread widths, floor 
armor, etc. Also shown are the various safety 
treads and their nosings. Included are the 


steps for careful planning and checking of 
the job. 


101 GUNITE 
Pressure Concrete Company—-Has a 48-page 
illustrated, free booklet on Gunite in all of 
its phases. The booklet contains specifica- 
tions, job stories and illustrations showing 
Gunite repair of reservoirs, dams, filter 
plants, sewage disposal plants, stadiums, 
bridges, stacks and bunkers. The booklet 
also contains photographs on new prestressed 
tank construction and other data. A new 
leaflet just published illustrates pressure 
grouting to dams. 


102 HEAD PULLEYS 


Yuba Mfg. Co.—A new, 4-page folder, de- 
scribing and picturing Yuba-Schrock internal 
drive head pulleys, has just been released. 
It explains the advantages of “the head 
pulley in use by contractors, a steamship 
line, batch plant manufacturer, and ag- 
gregate producers; contains an easy to read | 
chart of sizes, dimensions and operating 
speeds. 


103 HEAVY-DUTY TRAILERS 


Birmingham Mfg. Co.—have just published 
their catalog ‘“E’’. This covers their standard 
line of low-bed trailers through 75-tons, com- 
plete with dimension sketches and _photo- 
graphs of all their dels and ries. It 
also has a section on jeep dollies, telescopic 
trailers, trailer trains and many other special 
applications in the heavy duty field. This 
company has produced trailer train up to 265 
tons capacity and these are also illustrated. 


104 HIGHWAY BUILDING PROGRAM 


Caterpillar Tractor Co.—A vital part of the 
new highway building depends on public 
knowledge to get the roads built where they 
are needed. To answer the questions that are 
being and will be asked about the new road 


Program, a new booklet has been released 
called ‘“‘The Road Ahead,” designed to give 
the public a working knowledge of the future 
of American highways under this program. 


In filling out the coupon, please print 


clearly and be sure that you furnish 


a complete address. 


105 HI-HED REINFORCED CONCRETE 
PIPE 


American-Marietta Co.—An illustrated 12- 
page folder showing how H-Hed Pipe is used 
where unlimited fill requires greater strength 
and capacity than equivalent size of round 
pipe. Also how this versatile pipe saves trench 
width in congested areas. Available at all 
A-M Concrete Products Division plants, Hi- 
Hed offers higher dry weather flow velocity 
and is available in a full range of equivalent 


.round pipe diameters from 18-in. through 
144-in. 


CIVIL ENGINEERING «¢ April 1957 


NOTEWORTHY LOAD TEST IN 


COMPLEX PILE-DRIVING JOB 


CITY OF MONTREAL 


BURNSIDE THRUWAY 


SETTLEMENTS 
~ 18” PILE ~hig 


SPENCE®, WHITE & PRENTIS of CANADA LTD ip 
MON? ~ TORONTO 


SEPTEMBER § 1956 


CITE DE MONTREAL 
OUVERT URE DE LA RUE BURNSIDE 
A TRAVERS LE "DRUMMOND COURT” 
OF PORTAN TE 

SPEN 

E PRENTIS of CANADA LTD 
LES 


Project; Alteration of Drummond Court for new roadbed. 


General Contractor: J. P. Cartier, Ltd., Montreal, Canada. 
Engineers: Surveyor, Nenninger & Chenevert, Montreal, Canada. 


Our Canadian affiliate performed 
this work, the purpose of which was 
to alter a building to permit a street 
to pass through. More than a hun- 
dred piles were driven, 33 of them 
indoors with limited headroom. 

Under these difficult conditions, 
the load test results (see photo 
above) were as follows: 

Net settlement, 16-inch pile—0” 

Net settlement, 18-in. pile—1/16” 


CATALOGUE ON REQUEST 


Though these particular results are 
exceptional, they do come out of a 
general background of consistently 
high standards in complex pile-driv- 
ing work. 

On request, we will be glad to tell 
you about the experience, the meth- 
ods and the specially-built equipment 
which we have available for depend- 
able handling of your pile-driving 
problems. 


10 EAST 40th STREET, NEW YORK 16, N.Y. 


DETROIT: 2033 PARK AVE 


* CHICAGO: 228 NORTH LaSALLE ST 


WASHINGTON, B. C.: TOWER BLDG. 


ANOTHER PROBLEM 
SOLVED BY 
SPENCER, 
_ WHITE & 
PRENTIS 
FOUNDATIONS - PILING - UNDERPINNING - SHORING - COFFERDAMS - SPECIAL SERVICES ; 
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CATALOG DIGESTS 


106 HORIZONTAL SHORING 


Spanall of the Americas, Inc.—Newly pub- 
lished is an 8-page catalog on the subject of 
Spanall, registered trade name of a pre- 
Stressed all-metal horizontal shoring, now 
available for all types of beam and slab 
concrete floor forms. The catalog contains 
descriptions of the products, including all 
essential engineering and application data. 
Detailed isometric drawings and two pages 
of photographs illustrate typical installation 
techniques. 


107 HOW TO CORE DRILL 


Acker Drill Co., Inc.—‘‘Basic Procedures of 
Diamond and Shot Core Drilling” shows with 
over 80 illustrations and drawings the funda- 
mentals of core drilling practice. Pipe driving, 
core recovery, core logging and storage are 
all covered in this pocket size book for the 
beginning driller. The price is $1.00. 


N. B. There is a charge for this book. 
Make checks payable to Acker Drill Co., Inc. 


PLEASE GIVE YOUR 
COMPLETE ADDRESS. 


108 HYDRAULIC BACKHOE 


Hyster Company—A brochure illustrating the 
new Hydraulic D4 Backhoe. The eight im- 
portant features assuring outstanding per- 
formance on all jobs are discussed in detail. 


109 HYDRAULIC DATA BOOK 


Leupold & Stevens Instruments, Inc.—lInter- 
pretative data on water measurement and 
control is at your fingertips in this 144-page 
in three parts: float wells 
in float 
operated devices; hydraulic tables; plus pages 
for notes and memorandums. Indispensable 
for the engineer with its wealth of informa- 
the price of 


revised edition, 


and instrument. shelters; errors 


tion, tables and _ illustrations, 
the book is $1.00. 


N. B. There is a charge for this book. 
Make checks payable to Leupold & Stevens 


Instruments, Inc. 


110 HYDRAULIC TURBINES 


The James Leffel & Co.—Details on the tur- 
bines which drive both power generation and 
pumping units at the United States Bureau 
of Reclamation, Chandler Power and Pump- 
ing Plant, are given in a 12-page Bulletin 
1098-E. Descriptive literature on other recent 


turbine installations will be inclosed. 


111 HYDRAULIC VALVES 


The Commercial Shearing and Stamping Co. 
92 pages of up-to-the-minute, factual infor- 
mation of Commercial Oil Hydraulic Valves 
for controlling fluid power when used to con- 
trol the operation of cylinders and motors. 
Performance data, capacities, types, sizes de- 
tails and mounting dimensions of these new 
“Performance Rated Valves” give all neces- 
sary information to enable proper design and 


application into hydraulic systems. 


...the name to remember 
when you specify 
or buy 


PILE DRIVING HAMMERS 
and PILING EXTRACTORS 


9 / Manufacturers of Pile Driving Hammers and Piling Extractors Since 1852 


327 North Bell Avenue, Chicago, U.S.A. 


| 
| 


112 INDUSTRIAL PRODUCTS CATALOG 


Johns-Manville—Has issued a 52-page cata- 
log which offers essential data on _ the 


packings, gaskets, electrical products, 
tional materials, roofing, siding, flooring, 
partitions, and ceilings. Photographs, di- 
agrams, and tests have been revised and 
brought up-to-date so that engineers and 
plant executives will have the latest in- 
formation in a compact catalog that is easy 
to use. 


113 JOBS DESCRIBED 

Boeing Airplane Company—aAn extensive bro- 
chure is offered describing the roles of aero- 
nautical, civil, electrical and mechanical en- 
gineers, mathematicians and physicists in the 
design, research and production of advanced 
commercial and military aircraft and guided 
missiles at this company. Home address re- 
quested. 


114 JOINT SEALER AND WATERSTOP 


Sika Chemical Corp.—A brochure describes 
the four new consistencies of Igas Joint 
Sealer. The stiffer consistencies are used 
for water reservoirs, swimming pools, tun- 
nels and deep basements. Lighter consis- 
tencies are used where there is no actual 
water pressure such as joints in metal build- 
ing panels. Specifications and architectural 
details are included. 


115 JOINTS FOR VITRIFIED CLAY PIPE 
Clay Sewer Pipe Association—Five tested 
methods for jointing vitrified clay pipe are 
described in a new, two-color, four-page Bul- 
letin. Detailed instructions are given for 
jointing hot poured bituminous joints, Wedge- 
Lock joints, pre-cast bituminous joints, mor- 
tar joints, and Pressure joints, plus valuable 
information on preparing trench beds and 
backfilling. 


116 K-45 KOMPACTOR 

Buffalo-Springfield Roller Company—An il- 
lustrated 8-page colored booklet giving com- 
plete specifications and on-the-job perform- 
ance reports of the K-45 Kompactor. The 
time saving, cost cutting Kompactor is self- 
propelled, highly maneuverable. Works on 
steep banks and all but eliminates hand- 
—~ Features exclusive compaction prin- 
ciple. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


117 LAYING CONCRETE PRESSURE PIPE 


Price Brothers Company—A pocket-size book 
of instructions for laying concrete pressure 
pipe via the backhoe method contains up-to- 
date instructions (with photos and drawings) 
of proper trenching, checking grade, han- 
dling pipe, and completing the flexible water- 
tight rubber and steel joint. Also shows a 
check list of equipment and supplies needed 
for the job. 
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CATALOG DIGESTS 


118 LIMI-TORQUE CONTROL 


Philadelphia Gear Works—28-page catalog L- 
550, gives background information on this 
automatic, power activated device for con- 
trolling all types of valves and sluice gates. 
It describes the available types and lists 
specific applications. Installations are shown 
in power plants, refineries, and in various 
industries. 


119 LONGSPAN JOISTS 


Haven-Busch Co.—A 32-page catalog describ- 
ing the new longspan series joists SJI-AISC 
and includes Top Chord Extension graphs, 
maximum moment table, load-carrying tables, 
panel dimensions, and other pertinent design 
data. 


120 LOW TEMPERATURE SPACE 
INSTALLATIONS 


Pittsburgh Corning Corp.—A new 20-page 
booklet, contains complete information on the 
latest recommended methods for installing 
Foamglas cellular glass insulation on walls, 
floors, ceilings and roofs of refrigerated 
spaces operating between 50-deg F and plus 
50-deg F. It lists suggested thicknesses as 
well as recommended adhesives, finishes, 
paints and other accessories for use with 
Foamglas in low temperature installations. 
The material is presented in an easy to 
read fashion with many illustrations and 
photographs. 


121 MAPPING PRODUCTS 


Fairchild Aerial Surveys, Inc.—A quick refer- 
ence guide to Fairchild mapping products 
shows the materials and methods for pro- 
ducing different types of maps. Included 
are oblique and vertical photos, photo index 
and line index, controlled mosaic or photo- 
map, topographic contour map, magnetic con- 
tour map, and radioactivity contour maps 
and strip chart. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


122 MARINE EQUIPMENT 


Bludworth Marine—New literature available 
describing: Depth Recorders for underwater 
survey, dredging, oil exploration; Underwater 
T.V. Camera, continuous picture on monitor 
screen on boat or land, depths to 180 ft; 
Metal Locator, pinpoints ferrous and non- 
magnetic metals in fresh and salt water; 
“Power Diver”, self propelled for depths to 
200-ft. Also on Radiotelephones and new low 
cost small boat Radar. 


123 MASONRY PROTECTION 


Standard Dry Wall Products, Inc.—Circulars 
No. 38 and 47 are offered giving complete 
information about the Thoro System which 
corrects or prevents many water problems in 
masonry. Profusely illustrated with on-the-job 
Photos this system is carefully explained as 
to the method of prevention of water prob- 
lems rather than correction. 
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New 
for 


Efficiency 


Be sure you have these new, complete door guides — your keys 
to lowest costs and highest efficiency wherever traffic or equip- 
ment moves in and out of buildings. You get full data on 
Kinnear Steel Rolling Doors with e famous Kinnear-origi- 
nated interlocking slat curtain. Also details on sectional-ty 
Kinnear Rol-Top Doors (wood or all-steel) . .. Akbar Rolling 
Fire Doors, for positive automatic protection in case of fire .. . 
Kinnear Rolling Grilles (block passage but not light, air, vision, 
or sound). Write today for your free copies of these new 
Kinnear Door books. No obligation! 


The KINNEAR Manufacturing Co. 


FACTORIES: 1080-90 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Avenue, San Francisco 24, Calif. 


— 


* 


| 
4 
! 
| 
“7, 
| 
| \ 
| 
| 
\ Offices and Agents in All Principal Cities Sa - 
— 


LOW-COST 
SONOVOIDS. 


save material and reduce weight 
of concrete slabs! 


Construction of floor slab. Boulder Life Ins. Co. Bldg., Boulder, Colo. Jack Cys, Denver Col., contractor. 


® 


FIBRE TUBES 
for voids in concrete construction 


Save concrete and reinforcing steel . . . use low-cost SonovorD Fibre Tubes 
to displace low-working concrete at the neutral axis without impairing 
structural strength. In the construction of floor slabs for The Boulder Life 
Insurance Co. Building, SoNovorDs were used to eliminate the dead weight 
of concrete and to save materials and money. 

Metal end closures were used in the Sonovorps. Special tie-down rods, 
with spacers attached, prevented the Sonovoips from “floating” and 
assured exact positioning prior and during the pour. 

Easy-to-handle, low-cost Sonovoips are specifically developed for use in 
bridge decks, wall, floor, roof and lift slabs; also in concrete piles. For 
poststressed or prestressed units or units cast in place. 

Available in Sizes from 2.25” to 36.9” O.D. up to 48’ long. 

Order in specific lengths or saw to your requirements on the job. End 
closures available. 


For full technical information and prices, write 


SoONOCO 
Propucts COMPANY 


CONSTRUCTION PRODUCTS DIVISION 
HARTSVILLE, S. C. 


LOS ANGELES, CAL. MONTCLAIR, N. J. 
S9SS SOUTH WESTERN AVE. 14 SOUTH PARK STREET 


AKRON, IND. ¢ LONGVIEW, TEXAS e BRANTFORD, ONT. e MEXICO, D. F 


CATALOG DIGESTS 


124 MEASURING FLUMES 


Thompson Pipe and Steel Co.—Four pages of 
tables on Free-Flow Discharge of the Parshall 
Measuring flumes are included in an attrac- 
tive Catalog B-31-C, describing these devices 
for accurate measurement of irrigation in 
ditches or open channels. 


125 METRIC WALL CHART 


Mayo Tunnel and Mine Equipment—Simpli- 
fied metric conversions, originally designed 
for the Mayo company office is now avail- 
able. Newly revised chart includes: feet to 
inches to meters; decimals of a 
meters to feet plus other useful con- 
version factors. Illustrated are steel forms, 
tunnel shields, grouters and other equipment 
for the mining industry. 


126 MOLOX BALL JOINT PIPE 


American Cast Iron Pipe Company—New il- 
lustrated catalog contains instructions for as- 
sembly, weight and dimension tables and dif- 
ferent methods of installing Molox Ball Joint 
— for river crossings and submarine serv- 
ce. 


127 MOTOR GRADER 


Galion tron Works & Mfg. Co.—The Model 
T-600 Grade-O-Matic Motor grader is illus- 
trated in a colorful 17-page catalog No. 415. 
Advantages and features of the Galion de- 
signed and built hydraulic system are ex- 
plained clearly together with photos of the 
various parts which seem to make this motor 
scraper outstanding. Attachments and special 
equipment are also included. 


128 MOTOR GRADERS 


Galion tron Works & Mfg. Co.—Bulletin 148, 
419 and 420 offer descriptions of the Galion 
line of motor graders, Models 118, 104 and 
450. Detailed diagrams of their structures 
are given. 


129 MOTOR SCRAPER 


Allis-Chalmers Manufacturing Company—En- 
gineering, design, construction and mechan- 
ical features of the new TS-360 motor scraper 
that make it a big capacity earthmoving 
unit are outlined in a new 16-page two-color 
catalog MS-1104. Photographs and drawings 
assist the reader to understand better the 
many advances incorporated in this 20-cu 
yd heaped or 15-cu yd struck capacity scraper 
powered by a 280-hp diesel engine. 


130 MOTOR SCRAPER 


Allis-Chalmers Mfg. Co.—The design, engi- 
neering, construction and operating features 
of the new TS-260 motor scraper is explained 
in a 16-page, two-color catalog MS-1105. Pho- 
tographs show engine, power, train, steering, 
brake and other components that combine 
into dependable operation and performance 
and add up to operator comfort and safety. 


131 MOVALLS 


Cc & D Division, Yuba Mfg. Co.—A 4-page 
folder titled ‘“‘Movalls or End-Dump Trucks?” 
has just been released. It compares end- 
dump trucks and positive-ejection Movalls 
on eleven different points and is liberally 
illustrated by on-the-job action photos. 
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132 NEEDLE VALVES 


Lunkenheimer Co.—Completely illustrated 
folder describes Gland-Type Needle Valves. 
These precision needle valves are applicable 
to instrument lines, orifice meters, gauges, 
by-passes, fine regulation of gases and liq- 
uids, and other functions where ‘“‘eye-dropper”’ 
accuracy of flow control is required. Folder 
lists dimensions and seat opening tables and 
is profusely illustrated with photographs and 
cross-sectional drawings. 


133 NEW ASPHALT LINER MANUAL 


W. R. Meadows, Inc.—announces the avail- 
ability of a new “Hydromat’”’ Asphalt Liner 
Manual. The “Hydromat’’ Manual fully de- 
scribes applications and contains installation 
information, necessary technical engineering 
data and specification information. This is 
not a sales catalog, but strictly a Technical 
Data Manual. 


134 NEW DESIGN MANUAL 


W. R. Meadows, Inc.—has prepared a new 
manual entitled ‘‘Design Techniques for Con- 
trolling Moisture in Building Structures.” 
This manual, prepared by a firm of technical 
engineering writers, was originally planned to 
sell for $1.00 per copy. However, as this 
problem is of vital interest to all in the 
construction industry, this company will now 
send a free copy to all architects, engineers 
and builders who desire a copy for their file. 


CATALOG DIGESTS 


135 NEW T-16 OPTICAL TRANSIT 


Wild Heerbrugg Instruments, Inc.—Many new 
design concepts are embodied in the T-16 
Optical Transit, now available. The instru- 
ment is reportedly designed for ease and 
speed of operation. Circles are read at a 
glance to l1-min directly and to 20-sec by 
interpolation. A built-in repeating clamp is 
used for setting on zero and eliminates lower 
plate motions. A new optical plummet giving 
an upright image has also been incorporated 
in the T-16. 


136 NEW PRODUCTION PENCIL 


Venus Pen & Pencil Corp.—This new pencil 
is made in a series of 6 colors for use in 
making markings that will reproduce by most 
any process. The Thermocopy pencil kit is 
available for testing on your own equipment. 


137 NEW WATERSTOP MANUAL 


The Durajoint Technical Information Center 
Contains complete information on Durajoint 
and Duraseal Polyvinylchloride-PVE Water- 
stops, for expansion and construction joints. 
“Durajoint” was specifically compounded and 
designed for use between adjacent sections 
of concrete structures. ‘“‘Durajoint’” may be 
spliced on the job by merely applying heat 
and holding the ends together until bonded. 
Requires no welding or vulcanizing equipment. 


138 NON-REPRO PENCIL 


Venus Pen & Pencil Corp.—An interesting 
circular is offered describing the Venus 
Non-Repro Pencil. A rounded hexagon pencil 
with gold finish metal back cap and dis- 
tinguished with a purple band, its trans- 
lucent colored lead for non-reproducible 
images on translucent papers or masters 
recommended when making duplicatg copies 
by Dazio process such as Bruning, Ozalid 
or similar equipment. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


139 NON-SHRINK MORTAR 


The Master Builders Co.—How to get better 
results in 12 important construction opera- 
tions by using non-shrink mortar, is dis- 
cussed in a new bulletin just published. The 
operations are illustrated in a building cross 
section view as cover such applications as 
waterproofing walls and joints, grouting 
building columns, machinery and anchor 
bolts, to caulking sewer pipe joints, etc. Each 
application illustrated is keyed to a short 
explanatory paragraph. 


(check one) 


|] $1.00 for members 
|] $2.00 for non-members 


To avoid duplication of effort and to bring the hydraulics 
engineer a definitive list of available translations of 
literature on hydraulics, the Committee on Research of | 
the Hydraulics Division has prepared "A List of Trans- 
lations of Foreign Literature on Hydraulics.” This ma- 
terial is available as ASCE Manual 35—the latest of a 
renowned series of authoritative publications on civil- 
engineering subjects. This Manual can be ordered by 
clipping this coupon and remitting as indicated below. 
American Society of Civil Engineers 

33 West 39th Street, New York 18, New York 


Please send ASCE Manual 35. Enclosed is my check for 


| 
HYDRAULICS TRANSLATIONS | Vo other filtering medium 
| compares with 


manganese. 


ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 


Anthrafilt stands alone as 
the one filtering medium that 
is best for all types of filters. 


Years of efficient and economical use in every type of filter 
plant has made ANTHRAFILT the standard of excellence ‘in the 


filtering medium field. 


ANTHRAFILT 


offers important advantages over sand and quartz 


DOUBLES length of filter runs. @ REQUIRES only half as much wash 
water. @ KEEPS filters in service over longer periods. © INCREASES 
filter cutput with better quality effluent. @ GIVES better support 
to synthetic resins. @ PROVIDES better removal of fibrous materials, 
bacteria, micro-organic matter, taste, odor, etc. @ IDEAL for indus- 
trial acid and alkaline solutions. @ EFFECTIVE filtration from entire 
bed. @ LESS coating, caking or balling with mud, lime, iron, or 


IDEAL FOR USE IN EVERY TYPE OF FILTER 


Write for further information, 
test samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 


P.O. Box 1696—822 gE. 8th St., Erie, Pa. 


Representing: 
ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Building, Wilkes-Barre, Pennsylvania 
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SPEED AND ACCURACY 
WITH DEPENDABILITY 


Backed by more than a century of experience, the 
Watts Microptic Theodolite No. 1 provides fine ac- 
curacy, speedy operation and dependable precision 
performance. See your nearby Dietzgen Dealer for 
a demonstration of the Watts Microptic Theodolite 
No. 1 and other advanced-design Watts surveying 
instruments. Made by Hilger & Watts, Ltd., London, 
sold and serviced in the United States by Eugene 
Dietzgen Co. 


EUGENE DIETZGEN CO. 
Chicago + New York + San Francisco + New Orleans 
los Angeles - Pittsburgh Washington - Philadelphia 
Milwaukee - Seottie - Denver - Kansas City + Cincinnati 


Dealers in All Principal Cities 


with a 


MORETRENCH 
WELLPOINT SYSTEM 


MORETRENCH CORPORATION 


West St., New York 6,N.Y. 
jicago, Ill. Tampa, Fla. Houston, Tex. 
Rockaway, N.J. 


140 NUTS AND RIB BOLTS 


NUTS AND BOLTS 


Automatic Nut Co., Inc.—A 4-page folder in 
color is offered for the attention and use of 
Architects, Bridge Engineers, Construction 
Engineers, Contractors, etc., explaining the 
economical use of rib bolts with Anco-Nuts. 
Load Chart, standard dimensions, weights 
and specifications are included. 


141 OPPORTUNITIES IN ENGINEERING 


Northrop Aircraft, Inc.—An informative bro- 
chure describing the many engineering oppor- 
tunities in such projects as inertial and celes- 
tial guidance, boundary layer research and 
others associated with the Snark interconti- 
nental guided missile and the new T-38 
supersonic jet trainer, is now available. The 
excellent working conditions in Northrop’s 
new multi-million dollar engineering and sci- 
ence center, the benefits of working with 
Northrop, and the advantages of Southern 
California living are vividly explained in this 
free booklet. 


142 OPTICAL TRANSIT 


Geo-Optic Co., Inc.—An optical transit with 
erecting eyepiece, double center, T 50, repre- 
sents a new low priced precision instrument 
enabling surveyors, engineers, etc., to cope 
with any possible problem of triangulation 
and to obtain results of the highest ac- 
curacy. A leaflet explaining this new type 
of theodolite is available. 


143 DESIGN OF CONCRETE AIRPORT 
PAVEMENT 


Portland C t A This 48-page 
booklet on the design of concrete pavement 
for airports presents design charts for deter- 
mination of pavement thickness and concrete 
resurfacing. Also included are recommenda- 
tions for jointing layout, the use of sub-base 
under concrete and the evaluation of existing 
pavements. 
(Sent in U. S. and Canada only.) 


144 PAVING HANDBOOK 


American Bitumuls & Asphalt Co.—The latest 
edition of the Bitumuls Paving Handbook 
covers a wealth of practical data on paving 
methods and materials. These include road 
and airport paving specifications and con- 
struction details, complete tabular data on 
asphaltic binder applications and aggregate 
requirements, with condensed Asphalt Insti- 
tute specifications. Also, there is data on 
Laykold compounded asphalts for flooring, 
tennis courts, and protective coatings. 


145 PAVING PRODUCTS CATALOG 

W. R. Meadows, Inc.—A new catalog on Seal- 
tight Paving Products ... covering asphalt 
expansion joints, corkfill expansion joints, 
fibre expansion joints, center strip, dummy 
joints, concrete curing compounds, subgrade 
paper, base plate, rubber asphalt joint seal, 
sewer joint compounds and road marking 
paints is offered. The catalog not only con- 
tains all of the general information on each 
product, but also a Standard Specifications 
section that truly explains what specifica- 
tions each product meets. 


146 PENCIL SAMPLE KIT 


Venus Pen & Pencil Corp.—The Venus blue- 
print pencil sample kit is available. With 
specially formulated lead, the pencils give 
clear, non-smear markings on all blue or 
white prints and coarse papers. The Kit 


drawing 


includes two new Venus blueprint pencils 
Pencil. 


CATALOG DIGESTS 


147 PHOTOGRAMMETRY 


Jack Ammann Photogrammetric Engineers, 
inc.—a new article entitled ‘“‘Photogrammetry 
in Engineering and Allied Fields’ explains 
how photogrammetry is used by City Engi- 
neers, Highway Engineers, and others. Shows 
examples of photographs and maps as well 
as including photographs of equipment used. 


148 PILE DRIVING 


c. L. Guild Construction Co., Inc.—A new 
eight-page brochure entitled “Pile Driving’ 
includes a fairly comprehensive brief on piles 
and pile driving. This literature also describes 
in great detail the Cobi Cast-in-Place Con- 
crete Pile. gives specifications and the meth- 
od of installation. The brochure is amply il- 
lustrated with action photographs and various 
completed structures which rest on Cobi 
piles. Included also are detailed examples of 
recent load tests made on Cobi Cast-in-Place 
Concrete Piles. . 


149 PILE REPAIR 


Masonry Resurfacing & Construction Co., 
Inc.—An eight-page illustrated pamphlet is 
offered describing the Dri-Por system of pile 
repair and encasement. The pamphlet de- 
scribes the application of the Dri-Por system 
to the repair of the 5-mi James River Bridge 
system near Newport News, Va. Also in- 
cluded is a description of the Dri-Por K-box 
which allows repair of concrete piling in the 
= and high quality repair for wood and 
steel. 


150 PILES 


The Union Metal Mfg. Co.—Catalog No. 81 
on Monotube piles, in addition to general 
descriptive information, contains engineering 
data covering physical properties, specifica- 
tion suggestions and test loading; also, con- 
tractor data on concrete volumes and 
weights. It includes numerous photos show- 
ing a wide range of job applications through- 
out the country. Advantages listed: light 
weight, easy handling, economical field 
extendability, visual inspection after driving, 
highload carrying capacity with extra high 
economy per ton load supported. 


151 PILES 


Raymond Concrete Pile Company—Standard 
and step-tapered piles are described in Cata- 
log 8-57 which also includes information 
on the scope of Raymond’s activities covering 
every recognized type of pile foundation. 
Domestic operations include harbor and 
waterfront construction, and cement-mortar 
lining of pipelines in place. Raymond’s serv- 
ices abroad also include all types of general 
construction. 


152 PIPE DETECTRON 


The Detectron Co.—A bulletin describing the 
Detectron 505 which does an amazingly ac- 
curate job in determining the location and 
depths of hidden pipes, valves, services, etc., 
is offered. Exclusive features of this instru- 
ment are explained and illustrated. 


153 PLANT-MIXED ASPHALT PAVEMENTS 


The Texas Co., Asphalt Sales Div.—The meth- 
ods and materials employed in constructing 
the various plant-mixed types of asphalt pav- 
ing for roads, streets, airports, parking areas, 
etc., are explained in a 20-page illustrated 
brochure. Types of construction covered by 
this publication range from heavy duty As- 
phaltic Concrete and Sheet Asphalt for major 
traffic arteries to relatively low cost asphalt 
mixes for light traffic. 
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154 PNEUMATIC OPERATED CONTROL 


General Filter Co.—have pubilshed an eight- 
page bulletin No. 5421 on Pneumatic Oper- 
ated Control. The P.O.C. system is ideally 
suited to all phases of the water treatment 
prices requiring instrumentation for measure- 
ment and/or control. Well illustrated and 
free on request. 


155 PNEUMATIC TRANSMISSION SYSTEM 


Simplex Valve & Meter Co.—A colorful and 
information-packed 8-page booklet, Bulletin 
750, describes the Laminair, a form of pneu- 
matic transmission which has been developed 
to provide a sensitive and accurate type of 
instrumentation. The mechanism produces an 
output air pressure that varies directly with 
flow through a venturi tube, flow nozzle or 
orifice plate, and which may be transferred 
and used to operate a distant receiving in- 
strument. 


156 POCKET TRANSIT 


Wm. Ainsworth & Sons, Inc.—A booklet de- 
scribing and outlining the use of the Brunton 
pocket transit and accessories is available. 
The booklet shows how horizontal and vertical 
angles can be determined to approximately 
one degree by an instrument weighing only 
8% ounces. 


CATALOG 3 DIGESTS 


157 PORTABLE GASOLINE RAMMER 


Barco Manufacturing Company—Offers an 
eight-page catalog describing the Barco porta- 
ble gasoline rammer for soil compaction. This 
tool is the only successful mechanical means 
of obtaining specified soil compaction in re- 
stricted areas such as in trenches and near 
walls and bridge abutments. It is easy to 
operate, safe, and will compact 20 to 30 
cubic yards of fill per hour where high de- 
gree compaction is specified. Barco also of- 
fers a bulletin ‘Cost Data for Soil Compac- 
tion in Restricted Areas with the Barco Ram- 
mer” of interest to all earthmoving contrac- 
tors. 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME! 


158 PRECAST FLAT-BASE PIPE 


American-Marietta Co.—This pamphlet con- 
tains many photos and drawings showing the 
great versatility of Flat-Base Pipe. It is used 
as @ pedestrian underpass and cattle pass; 
culvert under highways and railroads; tunnel 
for people and conveyor lines between build- 
ings utility gallery conduit above ground 
and used inverted as a sidewalk. Also in- 
cluded in the folder is a chart giving com- 
plete data on sizes and weights available, etc. 


ENGINEER'S CREED 


The American Society of Civil 
Engineers announces the avail- 
ability of a new supply of “The 
Engineer’s Creed,” which origi- 
nally appeared in the November, 
1948 issue of CIVIL ENGINEER- 
ING. This new de luxe reprint, 
814” x 11”, has been produced 
on lightweight parchment, and is 
suitable for framing. 
Copies available at $1.00 each 
Quality prices on request 


American Society of Civil Engineers 
33 West 39th Street, New York 19,N.Y. 


Please send me ........ copies of "The 


Engineer's Creed” 
Payment is enclosed herewith 
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159 PRECIPITATOR 


The Permutit Company—Bulletin No. 2204C 
is a well-illustrated and documented 20-page 
pamphlet describing the many applications, 
principles of operation, design features, ad- 
vantages, recommendations, flow diagrams 
and specifications of Permutit’s precipitator. 
The precipitator offers, through its three 
basic designs, an efficient means of removing 
impurities from a liquid by precipitation, 
absorption, settling and filtration. Chief uses 
are in water softening, the reduction of 
alkalinity and the removal of turbidity, color, 
taste, odor, silica and fluoride. 


160 PRECISION INSTRUMENTS 


c. L. Berger & Sons, Inc.—‘Solar Empher- 
meris and Polaris Tables,” 1957 Edition, 96 
contains instructi for de- 
rmining azimuths from the sun and the 
altitude of Polaris, has been prepared by 
Herman J. Shea, formerly Associate Professor 
of Surveying, Massachusetts Institute of 
Technology. Directions for making astronom- 
ical observations and computing results by 
direct solar observation and time from same 
observation: meridian by solar attachment; 
meridian by Polaris at elongation; azimuth 
by Polaris at any hour angle; latitude by 
sun at noon, and latitude by Polaris are in- 
cluded. Price is $.50 per copy. 
N. B. There is a charge for this book. 
Make checks payable to C. L. Berger & Sons, 
Inc. 


161 PRECISION INSTRUMENTS 


The David White Instrument Co.—A new 
four-color catalog, unique in the field be- 
cause of its completely modern format, typog- 
raphy. In addition to pictorial and descriptive 
information on the company’s entire line of 
instruments new products are lis 


use an ACKER SOIL SAMPLING KIT for 
accurate sub-surface information 


With accurate sub-soil information, you avoid costly trouble later on. And, 
what better way to get this information than with a portable, easy to use 
Acker Soil Sampling Kit. For here is a versatile collection of twelve soil 
sampling tools packed in a handy steel kit that can be carried in any car. 


Acker Soil Sampling Kit being used for test 
borings for bridge foundation. Over 30 years 
of soil sampling experience make this Acker 
kit the most useful you can buy! 


ACKER DRILL CO., Inc. 


Write today for prices and Bulletin 26. CE 


725 W. Lackawanna Avenue 
Scranton, Penna. 


@ complete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 


| 
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162 PRECISION LEVELING 


Filotecnica Salmoiraghi, Inc.—A new booklet 
covers use, maintenance and application of 
the Precise Automatic Level model 5190, a 
recent development of the medium type 5172. 
The instrument, provided with a self-setting 
reticle suspended in the preiscope-shaded tele- 
scope, features erect images, built-in micro- 
meter reading to 1/10,000-ft, auxiliary aiming 
telescope and time-saving eyepiece, allowing 
simultaneous sighting on the rod, mircometer 
— and checking of the automatic de- 
vice, 


163 PRECISION TRANSITS 


Warren-Knight Co.—A new full page folder 
illustrating, describing, and explaining the 
29 special features of the latest model, 
medium size, medium weight Precision 
Transits, Series 7 and 9, has just been 
issued. This new series Transits have many 
exclusive features which assure accuracy, 
ease, speed and convenience in handling, 
sturdiness, and a minimum of maintenance 
and repair cost. Price List is available 
without charge. 


164 PREFABRICATED ASPHALT LININGS 


Gulf Seal Corp.—Now in its second printing, 
a 24-page brochure details the experience of 
cities and industries in seepage-proofing a 
wide variety of projects using these linings. 
Specific projects reported on include several 
municipal drinking water reservoirs, indus- 
trial salt water storage pits, large irrigation 
canals for government, and industrial and 
municipal waterways of every type. 


165 PRESSURE FILTERS 


The Permutit Company—Bulletin 2225B de- 
scribes Permutit’s extensive line of pressure 
filters and their accessories. Specifications, 
operating characteristics, outline dimensions 
and typical installation photographs have 
been included in this edition. 


In filling out the coupon, please print 
clearly and be sure that you furnish 


a complete address. 


166 PRESTRESSED CONCRETE 


Preload Company, iInc.—Two bulletins, No. 
T-14 and T-15, illustrating the extensive use 
and advantages of concrete tanks in the 
pulp and paper, cement and petroleum in- 
dustry. Also contains design notes on typical 
problems that frequently must be solved in 
using Prestressed Concrete. 


167 PRESTRESSED CONCRETE MATERIALS 


Intercontinental Equipment Co.—Freyssinet- 
engineered material and equipment for pre- 
stressing. From a single supplier, contractors 
can get the full line of prestressed concrete 
materials and equipment. The basic compo- 
nents for any prestressed bridge job are An- 
chorage Units, Cable Assemblies, Tensioning 
Jacks, Hydraulic Pumps, Grout Mixers, and 
Grout Pumps. 


CATALOG DIGESTS 


Sludge Bed Glass Enclosure, 
Borough of Lititz, Pennsylvania. 
ALBRIGHT & FRIEL, Inc. 
Phila., Pennsylvania 


Call on specialists, since 
1871, for plans, designs and 
specifications on all Municipal 
sewage disposal building programs. 


METROPOLITAN GREENHOUSE MFG. CORP. 


1857 FLUSHING AVENUE, BROOKLYN 37,N. 


168 PRE-TENSIONED BONDED 
PRESTRESSED CONCRETE 


John A. Roebling’s Sons Corp.—newest book- 
let on the application and production of this 
relatively new construction medium. One sec- 
tion is devoted to the details and operation 
of casting beds. Another section gives engi- 
neering data for tensioning strands. Another 
shows many typical structures as well as 
some new developments in this field. 


169 PRICE LIST 


Clipper Mfg. Co.—The current price list in- 
cludes specifications of standard and the 
2-H.P. SuperMatic Masonry Saws, Accessor- 
ies, Concrete Saws and Abrasive, Break-Re- 
sistant and Diamond Blades. Colorful folders 
are available describing the new SuperMatic 
and Select-A-Notch Masonry Saws, the power- 
ful self-propelled 36 H.P. Concrete Saw Mod- 
el C-360; also the 25 H.P. Model C-250 and 
14.6 H.P. Model C-146. A Hot Pour Model 
AC-40 Joint Sealer and Cold Applied Models 
CP-400 and CP-300 are described in circular 
6004. Also listed are 29 direct factory 
branches. 


170 RACEWAYS CATALOG 


The Globe Co.—a new 28-page catalog on 
Globetray and Cable-Strut system of cable 
and tube raceways. Globetray was designed 
as a ladder type tray for uniform and easy 
installation while Cable-Strut is a basket 
type tray for supporting communication wire, 
instrument tubing and control cables for 
which the ladder type tray is not intended 
unless the cross channels were spaced closer 
together. 


171 RAIL CATALOG 


L. B. Foster Co.—Instructions on how to or- 
der rail and complete specifications of rail 
from 12-lb through 175-lb are contained in 
a 44-page catalog. Actual-size, dimensioned 
diagrams are used throughout to illustrate 
rail types. Data given includes weight infor- 
mation, section are dimentions and _ section 
properties. Conversion tables and special data 
on tee rail sections are included. 


172 REINFORCED CONCRETE PIPE 


American-Marietta Co.—this pamphlet covers 
elliptical Lo-Hed Reinforced Concrete Pipe for 
culverts and sewers. Specifications are given 
for the complete range of sizes from the 
equivalents of round pipe 18-in. I.D. through 
144-in. I.D. Illustrations show results of pres- 
sure tests and installations of Lo-Hed pipe 
being made on various types of jobs. 


173 REMOTE ELECTRICAL TRANSMISSION 
SYSTEM 


Simplex Valve & Meter Co.—Designated the 
Orthofiow, this system for the accurate and 
rapid transmission of metering data from 
one location to another has been graphically 
illustrated in Bulletin No. 1700. is well- 
documented 16-page bulletin describes the 
versatility of the system for transmission 
of flow data, liquid level data, or pressure 
measurement data. It contains diagrams of 
each type of application in addition to di- 
mensional drawings and capacity charts. 
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174 REPRODUCTION MATERIALS 


Graphic Reproduction Div., Eastman Kodak 
Co.—‘‘Kodagraph Reproduction Materials” de- 
scribes all materials available for the re- 
production of engineering drawings and docu- 
ments. Of special convenience to the user of 
these materials is a two-page materials se- 
lection chart designed to help in selecting 
the film and paper best suited to any job. 
The original to be reproduced is matched 
with the equipment to be used in this fully 
illustrated chart. 


175 REPRODUCTION PROCESS 


Charles Bruning Company, iInc.—Has made 
available an 8-page booklet explaining the 
principles used in the Copyflex whiteprint | 
process. In addition to explaining the proc- | 
ess, the booklet also describes its use in the 
engineering field and illustrates the complete 
line of Copyflex machines. 


176 SAFETY GRIP-STRUT CATALOG 


The Globe Co.—revised 12-page Safety Grip- 
Strut catalog showing the versatility of anti- 
skid material and how it provides a safe 
footing in all directions. Safety Grip-Strut is 
all one piece of material (steel or aluminum) 
and this catalog shows its application, with 
load charts, for floors, work platforms, stair 
treads and landings, running boards, parti- 
tions, balconies and aircraft repair docks. 
Complete list of fabricating distributors on 

back page. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


New Optical Plummet Built into Gurley Transit Saves 
Set-up Time, Improves Accuracy on Windy Days 


Years ago, Gurley introduced lightweight instruments to 


177 SCREENING EQUIPMENT combat wind vibrations. Now Gurley further beats the wind 
Link-Belt Company—The complete Link-Belt | ‘ 2, : 

line for efficient removal of solids from problem with an optical plummet bwilt into the instrument. 
water, sewage and industrial waste is de- , ° ats : 
scribed in the 28-page book, No. 2587. Dimen- The new Gurley Optical Plummet Transit eliminates swing 

of course screens an ree types 0 e — = 

screens, plus tables to determine the proper | and vied of the cord and P lumb always sa staan tedcs and 
exasperating on a windy location, and inaccurate as well. 


given. | 


Positive accuracy of set-up is assured with the Gurley Optical 
Plummet. 

The new Gurley transit is furnished with a tripod with 
built-in shifting head, and allows a two-inch shift of the 
instrument over the point. This provides greater latitude 


178 SELF-LUBRICATING EQUIPMENT 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 41 is a 20-page book filled with com- 
plete information, technical data, and spe- 
cifications about Self-Lubricating bushings, 
bearings, and washers for industrial equip- 
ment, machinery and Hydro-electric type ap- 
Plications. 


in initial set-up. 

Gurley’s new Optical Plummet Transit offers one of the 
advantages of the optical-reading theodolite plus the desir- 
able features of simplicity and universal acceptance of the 
American transit. For further details, write for Bulletin OP-57. 


179 SELF-REDUCING PLANE TABLE ALI- 


DADE W. & L. E. GURLEY 518 Fulton Street, Troy, New York 
Kern Instruments Inc.—A new brochure gives . 
exact details about the new self-reducing — Gurley—Since 1845 


plane table alidade. This completely new 
instrument eliminates use of slide rule, off- 
set scale and dividers. Actual working experi- 
ence shows time in field cut by 50%. 
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TIDE GATES 


Fig. B-68, Type M 
(CIRCULAR) 


Fig. B-61, Type MM 
(RECTANGULAR) 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Prompt service—any- 
where. 
Inquiries invited. 


PENNSYLVANIA] 


PITTSBURGH 20, PA. 
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180 SEWAGE TREATMENT LINE 


Infilco Inc.—Bulletin 80CEC presents com- 
plete line of products for the treatment of 
water, sewage and wastes. Available literature 
is listed. Indices are provided as a ready ref- 
erence by class, by trade name, by applica- 
tion. Enumerated is water treating equipment 
for municipal and industrial use in the fields 
of municipal water supply, process water for 
general industry, for power, by demineraliza- 
tion, for pulp and paper, for beverage use, 
and for swimming pool recirculation systems. 


181 SEWER CONSTRUCTION 


Superior Clay Corp.—One of a series of 
technical bulletins, ‘Good Practice in Sewer 
Construciton” offers detailed data on the 
preparation of the trench, its width, depth 
and type of bedding. Finishing, backfilling 
and proper inspection are also discussed. 


182 SEWER STRUCTURES 


Armco Drainage & Metal Products, Inc.—A 
48-page manual points out the need for more 
efficient, economical sewers and _ describes 
eight types of sewer structures that meet 
every requirement. Some of the topics dis- 
cussed are structural durability, material dur- 
ability, selection of structures, factors in- 
fluencing capacity, joints and fittings, and 
linings for failing sewers. The manual con- 
tains installation and design data, also ref- 
— data, illustrations, tables and useful 
charts. 


183 SLIPFORM EQUIPMENT 


B. M. Heede, iInc.—‘Concretor” Slipform 
Equipment Catalog—32-page job study catalog 
with 41 pictures and drawings. Detailed ac- 
count of hydraulic system of slipform raising. 
Covers various applications of slipform such 
as apartment houses, silos—singular and mul- 
tiple, bridge pillars, factory buildings, water 
towers, pithead buildings, mine shafts, etc. 
Inserts and editorial reprints on water tower, 
apartment house and bridge pillar construc- 
tion. Equipment available on rental basis. 


184 SLUDGE BED ENCLOSURES 


Metropolitan Greenhouse—aAll-aluminum sludge 
bed glass enclosures, that are maintenance- 
free and superior to wood construction, are 
described in a new bulletin #656. Scientifi- 
cally designed, these time-tested and proven 
alloys assure the ultimate in economy and 
durability for sludge bed enclosures. Plans, 
designs and specifications for all purposes are 
included in the bulletin. Electronic control 
of ventilation is another feature of this glass 
enclosure which eliminates many hours used 
in operating ventilation requirements. 


185 SLUICE GATE 


Rodney Hunt Machine Company—The first 
basic improvement in sluice gates in many 
years, the patented HY-Q flush bottom clo- 
sure sluice gate, is described in Catalog 75. 
The newly released booklet, with 12-pages of 
illustrations, clearly shows all details of con- 
struction, installation, and operation of the 
unique gate as used in water filtration 
plants, power plants, municipal and industrial 
plants, drydocks, and flood control. Diagrams 
and text explain the many practical advan- 
tages offered by the HY-Q gate for water 
flow control. Complete recommendations for 
selection of frames and other equipment for 
sluice gates, as well as detailed specifica- 
tions, series numbers, and clearance dimen- 
sions are also given. 


LEFAX 


| TECHNICAL DATA BOOKS 
POCKET SIZE+ LOOSE LEAF 


hole, 6%” X 3%” bound 

paper, each book contains 

about 140 pages of technical data, 
presenting condensed, accurate and 
essential material for the engineer, 
technical worker, student and 
business man. 


Printed on loose leaf, six $1 2 


Architecture lytical Chemistry 
Home H: echanical Drawing 
Illumination achine Design 
Electrician’s Data achinist’s Data 
Builder’s Data echanics of Materials 
Lumber Data Power Transmission 
Air Conditioning Machinery 
Building ermodynamic 
Construction Tables & Charts 
Reinforced Physical & Thermo- 
Concrete d Data 
Piping Data 
Surveying 
Surveying Tables 
i way 
ngineering 
General Math 
Physics 
Trig-Log Tables 
General 
Chemistry 
Chemical Tables 


Write for FREE Catalog (over 2000 list- 

f how helpful LEFAX 
$1.25 for each book, 
ks listed above, to: 


LEFAX PUBLISHERS, CV-47, Phila. 7, Pa. 


‘icity, DC 
lotors & Gener- 


ators 
Transformers, Relays 
& Meters 


How To Get Things ens 


BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture —Saves Time, Saves 
Money, Prevents Errors 

yy Simple to operate—Type or Write on 
Cards, Snap in Grooves 

yx Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

yy Made of Metal Compact and Attractive. 
Over 100,000 in Use 


Full price $4g50 with cards 


FREE 24-PAGE BOOKLET NO. MM-50 


Without Obligation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N. Y. 
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THE DEPENDABLE 
SOURCE FOR © 
ELEVATED WATER 


GRAVER TANK & MFG.CO. INC. 


EAST CHICAGO, INDIANA 


New York ¢ Philadelphia » Edge Moor, Delaware 

Pittsburgh Detroit Chicago Tulsa Sand 

Springs, Oklahoma ¢ Houston e Los Angeles 
Fontana, California « San Francisco 


® 


CENTURY OF CRAFTSMANSHIP 
__ IN STEELS AND ALLOYS 
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186 SLURRY SEAL 


American Bitumuls & Asphalt Co.—‘‘Bitumuls 
Slurry Seal” is a new operation which con- 
sists of mixing fine aggregates with Bitumuls 
and water to a slurry consistency in a transit 
mixer, and spreading over the pavement by a 
specially constructed squeegee type spreader- 
box. The action of the squeegee forces the 
slurry into the fine cracks of a weathered 
but still sound surface of an old asphalt 
pavement, thereby reducing expensive main- 
tenance patch construction to a minimum. 


187 SNOW MELTING AND ICE REMOVAL 


American iron and Steel Institute—An in- 
formative 31-page booklet explaining steel 
pipe snow melting and ice removal systems 
is offered. Prepared by the 
Steel Pipe Research, the uses of these sys- 
tems, their design, installations, advantages 
and tables are clearly illustrated. 


188 SOIL COMPACTION 


Vibroflotation Foundation Company—12- 
page booklet tells of method to compact loose 
granular soil to any required depth to 100- 
deg or more without need of pilng or forms 
for footing. How used and what results can 
be obtained are described in proven applica- 
tions for dams, bridges, and all types of 
foundations. 


189 SOIL SOLIDIFICATION 


Chemical Soil Solidification Co.—A set of 
Publications consisting of reprints of articles 
that have been published at various times, 
are offered. These publications, particularly 
the Journal of American Water Works Assoc., 
pamphlet, “Chemical Soil Solidification and 
Chemical Sealing of Concrete” by C. M. 
Riedel, gives a broad cross section of the 
work being done and the possibilities of solv- 
ing serious tunneling, foundation-setting, 
problems in the varied construction fields 
and maintenance work, including the fight 
against beach erosion and strengthening of 
underground shelters. 


190 SOIL SOLIDIFICATION 


Manu-Mine Research & Development _— 
“The Science of Soil Solidification” is the 
title of a new 10-page bulletin. Contents 
include a detailed explanation of what soil 
solidification is, the methods employed, and 
solidified soil characteristics. In addition, 
one section of the brochure deals with the 
applications of the process to highways, 
mines, foundations, piers, dams and piling. 


191 SOLDER END BRONZE VALVES 


Lunkenheimer Co.—Two-page Circular No. 
603, details sizes, dimensions, types, and fea- 
tures of Solder End Globe, Gate and Check 
Valves, particularly suited for steam, hot and 
cold water lines; heating and air condition- 
ing systems; oil, natural, and manufactured 
gas lines; underground water lines; and in- 
dustrial uses. 


192 SPEED REDUCERS 


The Earle Gear and Machinery Company—A 
sixteen-page illustrated catalog, describing 
speed reducers as applied to operating ma- 
chinery, particularly bridge machinery, is 
available. Outlined are specifications service 
factors, horsepower ratings and dimensions 
of the particular units illustrated. Gasoline 
Power units are also dealt with in a com- 
pact, easy-to-read form. Photographs are 
shown of actual installations with miniature 
blueprints included. 
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SURVEYING 
INSTRUMENTS 


*The Bridge Division of the 
State of Texas Highway Dept. 
uses Kern Instruments 


WORLD FAMOUS FOR 
Working Speed 
Operational Simplicity 
Accuracy & Economy 


(with optical 
micrometer) 


THEODOLIT 


Readings automatically... 
AT A GLANCE. 

© Direct reading to 10”. Estimation 
to 1”. Average working accuracy 
—3-4 secs. 

© Can be used with electric 
lighting unit for night work. 


Unique—a Kern first! 
Centers instruments in 
seconds with remarkable 
accuracy. Assures 
exceptional stability with 
head. 
supporting instrument 
coupling. 

* 


Write for Brochure DK 518 -2 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


The FINEST in 
SURVEYING 
EQUIPMENT 
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| INSTRUMENTS INC. § 
HH 120 Grand St., White Plains,N.Y. 
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193 SPIRALWELD PIPE AND COUPLINGS 


Naylor Pipe Co.—Illustrated Bulletin 507 pre- 
sents story on light-weight pipe for ventila- 
ting lines, air and water lines, irrigation 
pipe, etc. in diameters from 4 to 30-in. 
Includes standard fittings and welding 
flanges. Also covers data on one-piece Wedge- 
lock coupling for fast, positive connection. 


194 STAINLESS STEEL GRATING 


Kerrigan tron Works, Inc.—A 4-page catalog 
on stainless steel floor grating-open steel, 
contains engineering data and safe load ta- 
ble. Weldforged stainless steel grating is rust 
proof, chemical proof, non-magnetic and has 
a high heat resistance as well as high cor- 
rosion resistance. It is a boon to the chemi- 
cal, oil and packing industries. 


195 STANDARD AND NON-FREEZE STEAM 
COILS 


Halstead & Mitchell—A new line of standard 
and non-freeze steam coils, using ‘“Turbu- 
Flo” finned surface for extra high heat 
transfer, is described in detail in Bulletin 
8-200. The Bulletin describes construction of 
the coils, including tubing, casings, headers, 
refrigerant distribution, return bends and 
valves. Test and dehydration as well as 
means of specifying special coils are also 
described. Tables are devoted to dimensional 
data, male pipe connections and air friction 
through coils. 


GUNITE 


“Gunite” is the modern process 
(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

e Filter Plants 

Sewage Disposal Plants 
Tanks 

Stadiums 

Bridges 

e Sea Wal 


OTHER OFFICES IN 


CHARLOTTE, N. C. 
Liberty Life Bldg. 


196 STEEL FORMS 


Blaw-Knox Company—Bulletin 2430, illus- 
trates and describes steel forms of concrete 
construction. Colorfully photographed in de- 
tail, the bulletin contains a number of the 
projects on which Blaw-Knox steel forms were 
used. 


197 STEEL FORMS 


Food Machinery and Chemical Corp.—Bulle- 
tin 200 presents complete information on the 
Form-Crete system of all-steel prestressed 
concrete casting forms. The various forms 
available for casting pilings, lintels, single 
T joists, double T slabs, I Beams and bridge 
deck sections are described. Fully illustrated 
with product photos and scenes of pre- 
stressed concrete construction it shows clearly 
how it is now possible to cast pre-stressed 
concrete on a mass production basis. 


198 STEEL FORMS 


United Steel Fabricators, Inc.—A ‘‘Leave-in- 
Place’”’ steel form for concrete bridge flooring 
is a newly-developed product. Designed es- 
pecially for form work on spans involving 
high or hazardous conditions, these forms are 
fabricated from trapezoidally corrugated gal- 
vanized steel sheets that can be left in place, 
thus eliminating entirely the need for wood 
form construction, shoring, safety nets and 
consequent stripping operations. Bridge sched- 
ules are speeded up, material waste is elimi- 
nated. 


times as fast 


the cost 


FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


FLORENCE, ALA, 1555 Helton Street 


CHICAGO, ILL. 
33 N. LaSalle Street 


NEWARK 5, N. J. 
193 Emmet Street _ 


199 STEEL GRATING AND TREADS 


Blaw-Knox Company—A 15-page booklet 2486, 
illustrating the advantages of actual one- 
piece construction as presented by Electro- 
forged steel grating is offered. Contains 
photographs of its many uses, types and 
spacing, fastening methods and a table of 
safe loads. 


200 STEEL FOR HIGHWAYS 


Bethlehem Steel Company—This 36-page ii- 
lustrated booklet, “Steel for Highways,” de- 
scribes the broad range of Bethlehem steel 
products used in the construction of a mod- 
ern highway. These include reinforcing bars, 
bar mats, dowel units, structural steel, wire 
rope, drill steel, pipe, guard rail and posts, 
fence and fence posts, sheet piling and H- 
piling, culvert sheets, rock anchor bolts, etc. 


201 STEEL JOISTS 


American Bridge Division—This 40-page cata- 
log is the only steel joist catalog containing 
complete design information for spans up to 
120-ft. Such subjects as design calculations, 
bridging, properties and dimensions, end de- 
tails and accessories, load tables, marking 
systems for ordering, and specifications are 
i and completely covered in this cata- 
og. 


202 STEEL RIGID FRAMES MUTUAL 


Martin P. Korn—Part one presents the fun- 
damentals of analysis and design, includ- 
ing selection of type of frame, derivation 
of basic equations, and tables of design for 
single span frames of from 50 to 150 ft. 
Part two of the volume is a collection of 
actual designs of a number of structures: 
an auditorium, bridges, and others. Martin 
P. Korn is the author. (J. W. Edwards, Inc., 
Ann Arbor, Mich., 1953. 170 pp., $4.50.) 


N. B. There is a charge for this book. 
Make checks payable to J. W. Edwards, Inc. 


203 STRUCTURAL ARC WELDING 


The Lincoln Electric Company—A continuing 
series of studies—how arc welding is used in 
modern structures—is issued periodically. 
Case histories of welded bridges, buildings 
and miscellaneous structures: drawings, de- 
tails and calculations for typical structures 
are included. 


Return the coupon today! 


204 SURVEYING INSTRUMENTS 


c. L. Berger & Sons, Inc.—A 16-page con- 
densed catalog, ‘Accuracy in Action,’’ illus- 
trates the engineering and surveying instru- 
ments manufactured by the company. Gen- 
eral characteristics, optical systems and ac- 
cessories for the Berger line of engineers’ 
transits, levels, mining transits, theodolites, 
collimators and alidades are fully described 
with essential specifications for each. A sec- 
tion devoted to builders’ and contractors’ 
instruments is also included. 


205 SURVEYING INSTRUMENTS 


Charles Bruning Company, Inc.—Brunson en- 
gineering transits and levels, which incorpo- 
rate patented dustproof ball-bearing construc- 
tion, are described in a brochure now avail- 
able. The brochure describes how use of the 
ball bearing principle prevents costly main- 
tenance, eliminates looseness in bearings, and 
permits operation in temperatures ranging 
from 70-deg below zero to 160-deg above zero. 
It also illustrates various models of instru- 
ments. 
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206 SURVEYING INSTRUMENTS 


Kern Instruments, Inc.—A 32-page brochure 
offers a brief description of the most im- 
portant instruments manufactured by Kern 
& Co., Ltd. of Aarau, Switzerland. Fully 
illustrated, it acts as an index to the de- 
tailed literature available on each instru- 
ment. Included in the brochure are theodo- 


lites, levels, self-reducing tachometers, ali- 
dades, pentagonal prisms and many other 
instruments. 


207 SURVEYING INSTRUMENTS 


Fennel Instrument Corp. of America—This 
firm has added a new One-Second Theodolite, 
with several special features, to their com- 
plete line of Levels, Transits and Theodolites 
for all purposes. A brochure and other litera- 
ture are offered, containing photographs, de- 
tailed descriptions of the instruments and 
prices. 


208 SUSPENSION BRIDGES 


John A. Roebling’s Sons Corp.—‘‘Bridge Divi- 
sion Products and Engineering Services” a new 
brainstorm book about the remarkably pos- 
sible things that can be done with suspen- 
sion systems. It’s greatest single purpose 
is to show you what is now happening in 
this field and that these present exciting 
examples were, not very long ago, just ideas. 


209 SWIMMING POOL DATA 


Modern Swimming Pool Co., iInc.—Complete 
Catalog and Data book, No. 506 of swimming 
pool supplies, chemicals and equipment. It is 
a 52-page book, profusely illustrated, con- 
taining data, photographs and prices of every 
item needed to build a new residential or 
public pool, or to equip and maintain an 
existing pool. There is a section on pressure 
filter systems for both private and public 
pools; charts that enable you to select the 
proper size filter. 


210 SWIMMING POOL EQUIPMENT 


National Pool Equipment Co.—offers an in- 
formative 26-page catalog on complete equip- 
ment for new pools and repair of present 
facilities. This equipment is fully described 
in the booklet and in many instances detailed 
so that the designer may choose the equip- 
ment to serve the purpose intended. A price 
list and data sheet is also enclosed. 


211 TAMPERS 


The Jay Co.—gives detailed information on 
advantages and uses of Jay Tamping Equip- 
ment in all available sizes. A complete list of 
auxiliary equipment plus the explanatory ma- 
terial is also available. This catalog sheet is 
compact, complete, well illustrated and very 
easy to use. 


212 TECHNICAL DATA CATALOG 


Lefax Publishers—A newly revised 1957 cata- 
log of pocket size technical data books is 
announced. These handy pocket books cover 
every field of engineering. The books con- 
tain 140 loose leaf pages of up-to-date ma- 
terial, concise, comprehensive and authorita- 
tive. Partial listing includes surveying, tables, 
a engineering, general math, trig-log 
ables, 


reinforced concrete and piping data. 
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213 TECHNICAL DATA CATALOG 


Lefax Publishers—A new revised catalog of 
Lefax Technical Data Books is now available. 
These pocket size reference books cover every 
branch of engineering, for use by engineers, 
technical workers, students, teachers and 
practical men. Each book has approximately 
140 pages of authoritative data including cur- 
rent advances. Some of the subjects covered: 
Aeronautics, Air Conditioning, Automotive 
Engineering, Diesel Engineering, etc. 


214 TEMPER-STEEL 


Granco Steel Products Co.—-Product Manual, 
BT-571, contains information on new con- 
cept in roof design. Tufcor is a deep corru- 
gated tough-temper steel which functions as 
the structural roof deck. Sheets are furnished 
with a heavy hot-dip galvanized coating, in- 
suring permanence and maintenance-free con- 
struction. Tufcor combined with insulating 
concrete fill provides a roof deck assembly 
with many unbeatable characteristics. 


In filling out the coupon, please print 
clearly and be sure that you furnish 


a complete address. 


215 TENNIS COURTS 


American Bitumuls & Asphalt Co.—“Laykold 
Tennis Courts’ is the title of a new 12-page, 
four-color booklet containing detailed specifi- 
cations and color photographs of typical in- 
stallations. There are sections on cost, main- 
tenance, resurfacing and player acceptance. 
These bituminous courts offer resilient, grit- 
free, all-weather type surfaces. 


216 TESTBORER DRILL 


Mfg. Div., Pennsylvania Drilling 
Co.—The testborer bulletin completely de- 
scribes and illustrates the Model “B” Test- 
borer drill which is a new development of 
this Division. The drill incorporates into one 
compact portable drilling unit the features of 
an Auger Drill, Core Drill and can automati- 
cally drive pipe and drive soil samplers with 
an exact 30-in. free fall hammer blow. 


Penndrill 


217 TESTBORING SUPPLIES & 
EQUIPMENT 


Penndrill Mfg. Div., Pennsylvania Drilling 
Co.—A recently published Testboring Supplies 
and Equipment Catalogue illustrating and 
describing various testboring methods and 
equipment. It was written to give the layman 
a clearer understanding of sub-surface inves- 
tigation. 


218 THE EFFECTS OF CALCIUM 
CHLORIDE 


Solvay Process Division—This is a 40-page 
booklet which is of interest to architects, 
engineers and others concerned with specifi- 
cations, design or production of cement con- 
crete. The booklet contains a variety of tables, 
graphs and charts dealing with the setting 
time, early strength, curing, density, surface 
wear, shrinkage and ultimate strength. Also 
shown are effects of varying temperatures 
and cold weather, and the results with spe- 
cial cements including air-entraining, high 
early strength and low heat cements. 


THEODOLITE 


~ SETS UP QUICKLY, 
~ EVEN IN THE WIND 


Has this been your 
problem? Now—old- 
type mechanical 
plumb-bob replaced 
by can't-miss optical 
principle 


© Improved Theodolite reads 
horizontal and vertical circles 
simultaneously, through same 
eyepiece 

© Reads direct to 1 min. with no 
matching of lines—no parallax 

© Amazingly blur-free—small, 
compact, moisture-proof, 
dust-proof. 

Mail this coupon for details @ 


NAME 
ADDRESS. 


INSTRUMENT CORP. OF AMERICA 1 
45-22 Pearson St., Long Island City, N.Y. | 
| Please send me Booklet D | 
| with information on Fennel . . . j 
© Other levels Collimeters 
1 Transits Stands 
1 Combinotions Tripods 
! Theodolites Repair of present 
instruments, 
(any make) | 
| 
| | 


SURVEYING NEWS 
| 
| 


CATALOG DIGESTS 


219 THEODOLITE 


Geo-Optic Company, Inc.—A leafiet describes 
the optical universal theodolite Askania Tu 
with a direct reading of one second and es- 
timation 1/10 second. The Askania Tu Transit 
enables surveyors to cope with any possible 
problem of triangulation and to obtain result 
of the highest accuracy. All readings are 
done from one position—an important time 
factor. Other advantages and data are in- 
cluded. 


220 THICKNESS DESIGN 


The Asphalt Institute—Manual Series No. 1, 
a 44-page easy-to-handle manual contains in- 
formation for the determination of the design 
thickness of flexible pavement structures. 
Covered are: Traffic Analysis; Material Analy- 
sis; Alternate Designs; and Economic Analysis 
and Selection of Design. An Appendix A out- 
lines compaction requirements and Appendix 
B contains four examples of how thickness 
designs are determined. Price $.20. 


N. B. There is a charge for this book. 
Make checks payable to The Asphalt Insti- 
tute. 


221 =THREE-AXLE TANDEM ROLLER 


Buffalo-Springfield Roller Company—The 
KX-25E tandem roller is featured in a new 
catalog. With exclusive walking-beam compac- 
tion control, the KX-25E is a heavy duty 3- 
axle tandem giving extra compaction where 
and when needed. Dimensions, specifications, 
weights, compressions chart and cut-away 
diagrams are included in the catalog. 


222 THREE WHEEL ROLLER 


Galion tron Works & Mfg. Co.—Outstanding 
features of the “Chief”, a three-wheel roller 
with Roll-O-Matic torque converter drive are 
illustrated with color photos. Attachments 
and a are included in Catalog 
No. 410. 


223 THREE-WHEEL ROLLERS 


Buffalo-Springfield Roller Company—Three- 
wheel rollers with powered hydraulic roll 
brakes and tapered roller bearings on all 
rolls, an exclusive performance feature of 
these rollers, is described in a 10-page cata- 
log. Made for heavy-duty, they are variable 
in weight; the two models range from 10-14 
tons and 12-15 tons. 


In filling out the coupon, please print 
clearly and be sure that you furnish 
a complete address. Please allow at 
least four weeks to process your re- 


quests. 


98% Accurate 


For open channels in industrial § 


_ plants, waterworks, 


irrigation systems, and sewage disposal 


; lants. Easy to read. Self-cleaning. Low head loss. 
steel. Throat widths 3” to 10’. 


AUTOMATIC CONTROL GATES 
REGULATE FLOW, AND WATER LEVELS 
...regardiess of water supply variation. 


Ends need for 24hour supervision—prevents water waste, 
field flooding, overflow. No floats, sheaves, motors or cables. 


STEEL FABRICATION SPECIALISTS since 1878. Storage and pre 
tanks, filter plant piping and industrial equipment fabricated 
from mild steel, stainless, monel, and non-ferrous metals to 


your specifications. 


ressure 


THOMPSON PIPE & STEEL COMPANY 


3017 Larimer Street 


TAbor 5-1241 


Denver 1, Colorado 
TP 7-7 


224 TORQUE MANUAL 


P. A. Sturtevant Co.—A 27 page manual has 
been compiled at their laboratory to aid those 
persons responsible for torque control, speci- 
fications and applications. Detailed technical 
data on torque principles, designs, signaling 
devices, together with drawings and formulas 
is given. 


225 TRACTOR SHOVEL 


Allis Chalmers Mfg. Co.—Structural features 
of the HD-6G Diesel powered shovel are dis- 
cussed, and the shovel hydraulic system of 
this tractor shovel reviewed, in a new two- 
color, 8-page catalog, MS-1101. Photographs, 
drawings and charts help convey the shovel’s 
story of high output, long life, easy, time 
Saving servicing and show the features built 
into the unit for operator comfort and safety. 
Also included are specifications and listing 
of interchangeable matched attachments de- 
signed and engineered to the HD-6G to in- 
rere its versatility and performance capa- 
bilities. 


226 TRACTOR TOOLS 


Hyster Company—An_ eight-page brochure 
describes the many Hyster tractor tools and 
their multiple uses when attached to Cater- 
pillar-built tractors. The Hystaway excavator- 
crane, winches, “‘Grid’’ roller etc., are illus- 
trated. 


227 TRI-ACETATE SHEETS 


St t C y—circular describing their 
printed acetate sheets for speeding up draft- 
ing is available. These sheets are attached to 
original drawings and save draftsmen from 
redrawing standard details and _ repetitive 
notes. Resulting prints are clear and sharp 
and save tremendous amount of time. 


228 TUNNEL AND MINE EQUIPMENT 


Mayo Tunnel and Mine Equipment—New cata- 
log insert No. 18 illustrates and describes 
mine cars, mine locomotives and the car- 
Passer. 


229 TUNNELS 


Spencer, White & Prentis, Inc.—‘‘Famous 
Subways and Tunnels of the World,” by 
Edward and Muriel White recounts the fas- 
cinating history of subways and tunnels from 
earliest times. The price is $2.75. 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 


230 TURBO-DOZER 


Clark Equipment Co.—More than 50 photo- 
graphs arranged in film clip fashion illus- 
trate the operation and correct application 
of the Michigan Model 180 Turbo-Dozer in a 
new 20-page booklet. Dimensional specifica- 
tions of the Model 180 are shown on side 
and overhead view drawings. Engine, power 
train, and hydraulic system _ specifications 
are also listed. 


231 TWO-AXLE TANDEM ROLLERS 


Buffalo-Springfield Roller Company—A _  12- 
Page colored folder describes two-axle tandem 
rollers, which come in our different models 
ranging from 5 to 16-tons. With power roll 
brakes, superior vision design and bevel gear 
final drive, each feature of these rollers 
fully. explained in the catalog. 


April 1957 + CIVIL ENGINEERING 


WATER 
regardless of velocity y 

156 


232 UNCONFINED COMPRESSION 
TESTING 


Soiltest, Inc.—A new 54-page manual on Un- 
confined Compression Testing of cohesive 
soils. The manual covers in detail the types 
of unconfined compression test apparatus, 
preparation of samples, detail test proce- 
dures, interpretation of test results and the 
use of these results in design and research 
activity. 


233 UNDERPINNING 


Spencer, White & Prentis, Inc.—‘‘Underpin- 
ning,” a book by Edmund Astley Prentis and 
Lazarus White is recognized as the authori- 
tative source for information in the field 
by engineers, architects and contractors all 
over the world. The price is $10. 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 


234 VANE SHEAR TEST KIT 


Acker Drill Co., Inc.—Acker Bulletin 700 de- 
scribes a new vane shear test kit for ob- 
taining in place soil shear strengths. Kit 
includes a complete set of attachments for 
making shear investigations to 100 ft depths 
in 2%, 3 or 4-casing pipe. 


235 VERSATILE CAST IRON PIPE 


Cast Iron Pipe Research Assoc.—A new il- 
lustrated booklet provides pictorial proof of 
the ruggedness and durability of cast iron 
pipe in water supply and distribution sys- 
tems; feeder and distribution mains for the 
gas industry and sewer mains; and industrial 
service. 


236 VERSATILE PILE HAMMER 


Vulcan Iron Works, Inc.—The Model DGH-100 
Portable Pile Hammer is the ideal hammer 
to meet the requirements of the smaller con- 
tractor. It is fully automatic and operates 
on any 100 C.F.M. air compressor or steam 
at 60-lbs pressure. The compactness and de- 
sign makes it readily usable in close quarters. 
Some of its many uses and adaptability are 
described in Bulletin No. 30. 


237 VERTICAL DRILLS 


The Salem Tool Company—A four-page, two- 
color brochure explains the new heavy-duty 
drill Model 106-24 which is a companion 
drill to the 106-8. The vertical drills meet the 
requirements of weight, ruggedness, ease of 
operation, and versatility, and may be used in 
highway and turnpike construction, seismo- 
graph work, strip mine operation and sta- 
bilizing hillsides and dams. A _ specification 
chart is included. 


238 VERTICAL TURBINE PUMPS 


Layne & Bowler, Inc.—A 172-page hard-back 
book entitled ‘‘The Answers to Your Ques- 
tions about Layne Vertical Turbine Pumps,” 
is ideal for quick reference, complete with 
cut-away diagram illustrations, pictures and 
charts and written by one of the foremost 
authorities on vertical turbine pumps. Re- 
quest on your own letterhead. 


239 VERTICAL WATER WELL 


Ranney Method Water Supplies, inc.—The 
newest devel t in the vertical waterwell 
field is the subject of a new brochure. 
Called the Vertube, it is a natural gravel 
vertical water well, designed exclusively for 
low volume users, at low cost. A diagram 
of the well completes the brochure. 
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240 VIBRATORY EQUIPMENT CATALOG 


Jackson Vibrators, Inc.—Multiple Compactors 
for maximum consolidation of sub-base 
courses in macadam construction, fills, etc. 
Manually guided Compactors for paving 
blacktop walks, drives, pavement patching, 
widening, consolidation of granular soils in 
trenches, close to abutments, concrete floor 
sub-bases, etc.; Concrete Vibratory Screeds; 
Vibratory Tubes for Internal and Surface 
Vibration in Concrete Paving; General Con- 
struction Vibrators; Portable Power Plants. 


241 VISUAL CONTROL 


Graphic Systems—A 24-page illustrated book- 
let describing the Boardmaster Visual Con- 
trol and picturing some typical applications. 
Over 100 photographs, sketches and diagrams 
are used to explain the operation of the sys- 
tem and show you how to get things done 
quicker and better. You type or write on 
cards and post on metal board to form 
horizontal and vertical columns. Cards are in- 
terchanged with finger-tip control. Plan 
Sheet enclosed with each booklet. 


242 VITRIFIED CLAY PRODUCTS 


Robinson Clay Product Co.—Completely new, 
four-page technical bulletin describes the full 
line of clay products. Designed for quick 
reference, the fully illustrated bulletin con- 
tains complete data specifications and di- 
mensions for Vitrified clay pipe, clay liner 
Plates, clay flue lining, lap-lok, wall coping, 
septic tanks, ventilator caps, vitrified clay 
terrace tile, Screw-Seal Industrial Pipe, per- 
forated clay pipe, and the new Wedge-Lock 
Clay Pipe. 


243 WALL COPING 


Evans Pipe Co.—Comprehensive, eight-page, 
fully illustrated booklet describes the com- 
plete line of vitrified clay wall coping. Book- 
let details the advantages of flush, stream- 
lined joints, interlocking and inter-sealing 
features, and lists dimensions. 


244 WATERSPHERE AND WATERSPHEROID 


Chicago Bridge & Iron Co.—‘‘The Watersphere 
and Waterspheroid—Modern Elevated Water 
Tanks” is a 16-page brochure describing two 
types of water storage tanks. The modern 
structures are used in municipal and private 
gravity pressure for general service and fire 
protection, and this use is described in the 
booklet. The Watersphere is offered in stand- 
ard sizes of 25,000-gal through 25,000-gal 
capacities, and Waterspheroid in capacities of 
250,000-gal through 500,000-gal. 


245 WATERSTOPS 


Water Seals, Inc.—A colorful eight-page bro- 
chure illustrating a complete line of water- 
stops along with the particular job applica- 
tion of each is available. Polyvinyl water- 
stops are flexible enough to withstand 
extreme joint separation, yet are rigid 
enough to stand up to the battering effect 
of pouring concrete. The stops are un- 
affected by acid, alkalies, petroleum prod- 
ucts, chemicals or adverse atmospheric 
— and will not rust, rot, check or 
crack. 


LEVELS 
ITSELF! 


AUTOMATIC LEVEL 


Now you can get a reliable precision in- 
strument which automatically levels itself, 
quickly, simply, easily — no complicated 
time-wasting adjustments . . . astonish- 
ingly low price! 


@ AUTOMATIC LEVEL F/S 5173 OFFERS 


24X Periscopic telescope containing a “pendulum- 
principle”. device which automatically produces 
and maintains a horizontal line of sight. 


ERECT IMAGE 


Direct view of the spherical bubble through the 
telescope eyepiece, allowing constant check on 
the bubble centering while reading rod. 


e AUTOMATIC LEVEL F/S 5173 GIVES YOU 
PRECISION ACCURACY 
+0.028 ft./mile if used with regular base; 
+0,010 ft./mile if used with special up-down 
ble base (mic ter Mod. 5180) grad- 
vated to 1/1,000 ft. or to 1/10 mm. 


GUARANTEED 18 MONTHS 
FULL SERVICING BY FACTORY SPECIALISTS 


FILOTECNICA 
SALMOIRAGHI INC. 


41-14 24TH STREET, 
LONG ISLAND CITY 1, N. 


Send for further 
information 
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MAYO sTEEL FORMS 
SPEED TUNNEL JOBS 
IN THE PHILIPPINES* 


*5.2 Diameter Tunnei—invert Last Ambukiao 
Project. 


Mayo produces all types of Tunnel Forms—tele- 
scopic, non-tel ate sidewall and 
arch, single unit, full round | forms for monolithic 
pours, etc. Each is designed for the exact re- 
quirements of the job in any part of the world— 
be it tunnel, sewer or conduit. 


Write for FREE Bulletin No. 22 or send details. 


STEEL FORMS © HEADFRAMES @ MUCK BINS @ 
SHIELDS @ AIR LOCKS © LOCOMOTIVES © MINE 
CARS © GROUTERS 


TUNNEL AND MINE 
EQUIPMENT 
LANCASTER, PENNA. 


Advance Information on 
Attendance at Buffalo 
Convention 


This is not an advance ticket order. Please 
do not send payment. Your name is not 
needed. Refer to page 66 for Convention 
Program. Thank you for helping us to pro- 
vide for your convenience at the Buffalo 
Convention. 


Send to: 
Mr. Ralph H. Gallinger, Engineer Park, 
Buffalo 7, N. Y. 


I plan to attend the Buffalo Convention and 
shall bring 

I plan to attend the following events, tickets 
for which I shall purchase when I register. 


FuNcTION 

Monday, June 3 
Welcoming Luncheon .... 
Power Division Field Trip 


Tuesday, June 4 

Huntley Steam Station 

Highway Division Luncheon 

Highway Division Field Trip, N.Y.S. 
Thruway 

Power Division Field Trip & Luncheon, 
Sir Adam Beck Hydro Station, 
Queenstown, Ontario 

Structural Division Field Trip & Dinner, 
Bethlehem Steel Plant 


Wednesday, June 5 
Conditions of Practice Luncheon 
Engineers’ Party (Dinner & Dance).... 


Thursday, June 6 
St. Lawrence Luncheon 


Thurs. Evening to Sat. Morning 
St. Lawrence Seaway & Power Project 
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246 WATERSTOP TECH-TIPS AVAILABLE 


Electovert, Inc.—has ready for distribution, a 
complete series of Durajoint ‘‘Tech-Tips.”’ This 
series of technical data sheets tells where, 
why and how to use Durajoint Waterstops. 
Graphically illustrates how to form-work. 
install, set-up and how to quickly and easily 
splice this Waterstop on the job. Covers 
many applications. 


247 WATER SUPPLIES 


Ranney Method Water Supplies, iInc.—The 
Ranney collector, infiltration gallery, and 
new vertube well are fully described and 
diagrammed in a four-page folder. These 
various methods provide a water program 
for every community, industry and budget. 
A list of foreign representatives is included. 


248 WEDGE-LOCK CLAY PIPE 


Robinson Clay Product Co.—Complete case- 
history report on successfully reducing infil- 
tration and exfiltration by using Wedge-Lock 
Clay Pipe in new sewerage construction and 
existing systems, is described in a fully il- 
lustrated, four-page bulletin, AIA File No. 
29B5. Complete description of the Wedge- 
Lock Joint adhesives, fittings and installa- 
tion technique is included. 


249 WEDGE-LOCK CLAY PIPE 


The Logan Clay Products Co.—Completely 
new, four-page, fully illustrated Bulletin is 
available, describing the new Wedge-Lock 
Clay Pipe with the plastisol joint that snaps 
together in seconds. The factory-made Wedge- 
Lock joint is shipped ready for immediate 
installation and includes a complete line of 
matching fittings. Bulletin describes installa- 
tion technique, advantages, and features of 
Wedge-Lock jointing. 


250 WELDED GRATING CATALOG 


The Globe Co.—new 8-page catalog on its 
newest product, Gold Nugget Welded Grating, 
showing general engineering data, safe load- 
ing charts and other specifications. Full de- 
scription of projection welding and how it 
makes for greater rigidity and strength. Also 
offers three types of stair treads made with 
this heavy duty type of grating: one with 
plain nosing, another with diamond plate nos- 
ing and the third with abrasive nosing. 


251 WELLPOINT-DEWATERING SYSTEM 


John W. Stang Corporation—A 100-page re- 
vised edition of this catalog describes the 
component parts of the Stang wellpoint 
unwatering system; its planning, engineer- 
ing and various methods of installation. 
Numerous recent projects have been added 
to demonstrate either a new application or 
some novel technical feature in the engineer- 
ing and installation of the wellpoint equip- 
ment. Specific installations on dams, power- 
houses, pipelines, tunnels, are _ illustrated 
from photographs made in the field. Heavy 
construction of all types in all varieties of 
soil conditions where ground water is en- 
countered is described fully. 


252 WELLPOINT SYSTEM 


Moretrench Corporation—An informative 76- 
page catalog, fully illustrated, describes the 
Moretrench wellpoint system and its use in 
dewatering various types of construction proj- 
ects. It includes useful technical data on the 
system. 


253 WIRE ROPE FOR EXCAVATORS 


John A. Roebling’s Sons Corp.—‘‘Wire Rope 
for Excavators” is chock-full of sound recom- 
mendations on where to use Royal Blue Wire 
Rope. It covers hoist ropes, dragline ropes, 
ropes for shovels, skimmers, scraper wagons, 
trench hoes, clamshell cranes, slacklines, der- 
ricks,, drag scrapers and bulldozers. You'll also 
find supplementary data on wire rope con- 
structions, diameters, weights and breaking 
strengths. 


254 WOOD PRESERVATION 


Wood Treating Chemicals Co.—The purpose 
of the booklet “What They Will Ask About 
Penta” is to provide information about this 
chemical creation. While not a new product— 
actually it was first used a century ago— 
Penta is not well-known to the general pub- 
lic. Questions such as what is Penta; how 
does it work; where can it be used, etc., are 
carefully discussed. 


255 WOOD PRODUCTS 


Timber Engineering Co.—A new 1957 catalog 
describing in full detail, with photos, Teco 
products and services for users of wood and 
forest products is available. Connections, 
tools and framing anchors are discussed. De- 
sign, consultation, research and development 
in the timber field is also included. 


256 WOOD & STEEL TYPE DOORS 


The Kinnear Mfg. Co.—The catalog and data 
book discusses fully and illustrates the ad- 
vantages, the economy, the construction fea- 
tures and the general specifications of the 
various types of wood and steel upward- 
acting type doors. Known as Bulletin 93 it 
gives information on installation, clearance 
requirements, methods of operation and con- 
trols, as well as adaptability of the doors 
for many types of uses. 


257 ZEOLITE WATER SOFTENERS 


The Permutit Company—Bulletin 2386-B, de- 
scribes troubles caused by the utilization of 
hard water and the multiple economies ef- 
fected by curing them. This 20-page bulletin 
should be of interest to all engineers dealing 
with water problems. Equipment specifica- 
tions, operating characteristics, data on Per- 
mutit ion exchange resins and typical in- 
stallation photographs have been included in 
this new edition. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 
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PROCEEDINGS AVAILABLE 


For instructions and key to abbrevia- 
tions, see next page. Each member is 
entitled to 100 different “Proceedings 
Papers” yearly, ordered from these 
pages, plus all papers of the Technical 
Divisions in which he registers. The lat- 
ter papers will be mailed automatically. 
Discussion of a paper will be received 
during the four full months following 
the month of issue. 


February 


1173. Sludge Digestion or Incinera- 
tion, by Eugene R. Davis. (SA) The 
factors determining the economics of 
digestion versus incineration are so de- 
pendent on local conditions that no gen- 
eral conclusions can be reached for all 
conditions. It is shown that each problem 
is specific in itself, 


1174. Calculation of MAC of Radio- 
activity in Air and Water, by Herman 
Cember and M. A. Shapiro. (SA) Radia- 
tion damage is proportional to absorbed 
energy, which provides a means for com- 
puting MAC values for many radio- 
active environmental contaminants. 
These values are based on a maximum 
exposure rate of 300 millirem per week, 
corresponding to the absorption of 30 ergs 
per gram of tissue for beta or gamma 
radiation. If the biological behavior of 
any particular radioisotope is known, 
then the maximum permissible contami- 
nation may be computed that would 
result in exposure at this rate. 


1175. Selection of Sites for Atomic 
Energy Plants, by Arthur E. Gorman. 
(SA) Careful site selection for atomic 
energy plants is a most important ad- 
vance planning function. The most sig- 
nificant environmental elements affecting 
site selection are the geology, hydrology, 
and meteorology of the area. 


1176. SED Research Report No. 11: 
Status of Refuse Collection and Disposal, 
by The Sanitary Engineering Research 
Committee, Refuse Section. (SA) A pre- 
liminary survey was completed during 
1955-1956 concerning the present status 
of refuse collection and disposal as well 
as future needs for additional research 
and development. The results of this in- 
vestigation are summarized and evalu- 
ated. 


1177. Discussions of Proceedings 
Papers 716, 826, 838, 1009, 1015, 1034. 
(HY) Joseph M. Caldwell closure to 716. 
W. B. Langbein and C. H. Hardison 
closure to 826. Ven Te Chow closure to 
838. J. E. Flack, John L. French on 
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1009. Guido di Ricco on 1015. Sam 


Shulits on 1034. 


1178. Some Engineering Aspects of 
High Rate Composting, by John R. Snell. 
(SA) Composting, one of the least known 
methods of garbage and refuse disposal, 
is currently being considered as an im- 
portant means of conserving natural re- 
sources and of disposing of solid wastes. 
Factors affecting high-rate composting 
are cited. 


1179. Writing Engineering Specifica- 
tions—For Quality, Not Price, by Morris 
M. Cohn. (SA) This paper shows that a 
major engineering problem in _ public 
works is specification writing because 
stress is too often placed on price rather 
than on quality. However, there is a 
tendency to improve specifications so 
that quality is first and price, second. 


1180. Color in Industrial Wastes, by 
Nelson L. Nemerow. (SA) Modern theo- 
ries of color formation are reviewed and 
summarized with special emphasis on 
the role of chemical structure in color 
development. Commercial dyes are clas- 
sified according to their structure. The 
azo group of dyes, representing about 
half of the commercial dyes manufac- 
tured at present, was selected for ex- 
perimental laboratory studies. Reduction 
with SnCle and salting with NaCl were 
most effective in reducing and changing 
the color of methyl orange, a monoazo 
dye. 


1181. Allegheny County Story of 
Smoke and Air Pollution Control, by 
T. C. Wurts and J. J. Grove. (SA) Ever 
since the 19th century, the Pittsburgh 


area has been troubled by air pollution. 
The development of smoke and air-pol- 
lution control in Allegheny County is 
an excellent example of what can be ac- 
complished by cooperative efforts of an 
entire community. 


1182. Arch Dams: Measurements 
and Studies of Behavior of Kamishiiba 
Dam, by H. Kimishima and C. C. Bonin. 
(PO) This paper, one of three, describes 
the actual behavior of the first large 
arch dam in the Far East. A description 
is included of the instruments, their ar- 
rangement, and the results of prelim- 
inary investigations. Data is presented 
on joint openings, deflections, stresses, 
and temperature variations in both con- 
crete and foundation rock. 


1183. Arch Dams: Construction of 
the Kamishiiba Dam, by K. M. Mathisen 
and C. C. Bonin. (PO) This paper, one 
of three, discusses the construction of the 


_first large arch dam in the Far East. The 


construction plant and equipment, foun- 
dation excavation and grouting, quarry 
operations and aggregate production, 
concrete control, construction operations, 
contraction joint grouting, and the clo- 
sure of the dam are described. 


1184. A Supplemental Note on Valu- 
ation and Depreciation, by Maurice R. 
Scharff. (PO) This paper supplements 
two previous papers by the writer by 
citing the applicability of computations 
of equal sums, of present worths of an- 
nual fixed charges, and of operating ex- 
penses for alternative proposals to the 
solution of other engineering-economic 
problems and to the valuation and de- 
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preciation of public-utility property. Al- 
gebraic formulas and numerical examples 
are presented for a number of selected 
typical cases. 


1185. Discussions of Proceedings 
Papers 639, 739, 895, 991, 997, 1042. 
(PO) Louis E. Rydell and Glenn H. Von 
Gunten closure to 639. William Whipple 
closure to 739. Glenn H. Von Gunten, 
Hugh A. Smith, Jr., and Berton M. 
MacLean closure to 895. Judson P. Elston 
on 991. Fred A. Houck on 997. James 
Park on 1042. 


March 


1186. The Vibration of Simple Span 
Highway Bridges, by John M. Biggs, 
Herbert S. Suer, and Jacobus M. Louw. 
(ST) An analytical method for pre- 
dicting the magnitude of highway- 
bridge vibration due to vehicular traffic 
is presented. Results obtained by this 
method are shown to compare favorably 
with laboratory experiments and actual 
field tests. Final theoretical results are 
presented in chart form for practical 
application. 


1187. Analysis of Multiple-Span 
Continuous Trusses, by Benjamin C. F. 
Wei. (ST) This paper presents the 
method of the moment-influence line as 
a tool in analysing multiple-span con- 
tinuous trusses. For simplicity and 
ready adaptation of this method for 
use in design offices, solutions are given 
in tabular form. A numerical example 
is included showing the complete analy- 
sis of moment-influence lines for a 4- 
span continuous truss. 


1188. Resistance to Overturning of 
Single, Short Piles, by E. Czerniak. 
(ST) This paper presents practical aids 
for stress analysis and lateral force de- 
sign of short piles which will effectively 
reduce the labor ordinarily required for 
their solution. Specifically, the paper was 
prepared for those engineers concerned 


with foundation design in refineries and 
chemical plants. 


1189. Confirmation of Inelastic 
Stress Distribution in Concrete, by 
Eivind Hognestad. (ST) Studies re- 
garding inelastic stress distribution in 
flexure of reinforced concrete members 
are reviewed, and the results obtained 
are compared with the recommenda- 
tions of the Joint ASCE-ACI Com- 
mittee on Ultimate Strength Design. 
Test results show that the inelastic con- 
crete stress distribution consists of a 
rising curve from zero to the maximum 
stress and a descending curve beyond 
the maximum stress. The Joint Com- 
mittee design coefficients are well sub- 
stantiated by test results. 


1190. Design of Flexible Steel 
Arches by Interaction Diagrams, by 
(Haaren A. Miklofsky and Omar J. 
Sotillo. (ST) A direct method of struc- 
tural design for all types of flexible 
steel arches by means of interaction 
diagram presented. The design 
method is illustrated by the design of 
the quarter point sections of the follow- 
ing steel arch bridges: The two-hinged 
Rainbow Bridge, the Bayonne Bridge, 
and the hingeless Rainbow Bridge. 


1191. Prestressed Truss-Beams, by 
Ralph L. Barnett. (ST) This paper 
presents a design procedure for simply 
supported beams which makes possible 
the utilization of statically indetermi- 
nate composite action and favorable 
initial stress distribution to strengthen 
available beam sections. A variation of 
the Queen Post truss with a preten- 
sioned tie rod is studied, and weight 
savings of more than 30% are demon- 
strated. The techniques used are based 
entirely on elastic considerations. 


1192. Discussions of Proceedings 
Papers 764, 825, 828, 914, 920, 1023, 
1054, 1055, 1057, 1058, 1100, 1106. 
(ST) Lynn S. Beedle closure to 764. 


matically all Fey sponsored by 
after the receipt of the registration 
2. In addition to those papers sponsored b 
papers in excess of his free allotment. 
ordered to avoid unwanted duplication. 


5. Non-members of the Society may 


annual rates: 
members, $40.00; libraries, $25.00. 


annual subscription rates. 


INSTRUCTIONS 


1. Every ASCE member can be registered in two of the Technical Divisions and receive auto- 
done Divisions. Such 


the Divisions in which he is registered, a member 
is entitled to 100 different papers during a fiscal year beginning October 1. 


3. Members’ accounts will be charged 25¢ each for additional duplicate copies of a paper and for 
4. Papers should be ordered by serial number. The member should keep a record of papers 


order copies of Proceedings papers by letter with re- 
mittance of 50¢ per copy; members of Btu Student Chapters, 25¢ per copy. : r. 


Standing orders for all Papers in 1 calendar pon oe be entered 
bers of ASCE, $15.00; members of Student Chapters, $15.00; non- 


Transactions. Specially selected Procrepincs papers with discussions will be included in Trans- 
actions. Annual volumes of Transactions will continue to be available at the current established 


registration will be effective 30 days 


at the following 


To Members To Non-Members 
$4.00 $18.00 


17.00 
16.00 


George F. Collins closure to 825. 
Alexander H. Kenigsberg closure to 828. 
Andrew John Pyka closure to 914. 
George Winter closure to 920. Pranab 
Kumar Chaudhuri on 1023. A. A. Ere- 
min, C. Neufeld, E. A. Richardson on 
1054. R. L. Kemp and A. H. Mattock; 
Dean Kamaras on 1055. T. Au, W. 
Watters Pagon, Sandi Pado Bennerjee, 
M. G. Salvadori on 1057. John C. Mur- 
phy, Thomas D. Y. Fok on 1058. Lud- 
wig Adams on 1100. Thein Wah on 
1106. 


1193. Design and _ Strength of 
Welded Pipe Line Branch Connections, 
by E. C. Rodabaugh and H. H. George. 
(PL) The design of pipeline branch 
connections is on an empirical basis 
because no suitable theoretical analysis 
is available. Code requirements, load- 
ings, and field failures are briefly dis- 
cussed. Extensive test data on pressure 
and external loadings, both of a static 
and cyclic nature, are presented. 


1194. Flow of Natural Gas in Pipe- 
lines, by William T. Ivey and James H. 
Dorough. (PL) Consideration is given 
to the various flow formulas used in 
designing natural gas transmission pipe- 
lines. The need for a standard formula 
based on maximum efficiency against 
which actual line performance may be 
compared is emphasized. The merits of 
a proposed form for this standard equa- 
tion are presented. 


1195. Prediction of Surge Pressures 
in Oil Pipelines, by Robert D. Kersten 
and Edwin J. Waller. (PL) This paper 
outlines a method of analysis of surge 
problems based on a fundamental math- 
ematical approach. The validity of this 
method is demonstrated through appli- 
cation to a field-scale pipeline system. 
Future applications of this method 
should result in increased knowledge of 
“surge” conditions, and, hence, in better 
over-all designs and appreciable finan- 
cial savings. 
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(EM) Engineering Mechanics 
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(HY) Hydraulics 
(IR) Irrigation and Drainage 
(PL) Pipeline 
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(SA) Sanitary Engineering 
(SM) Soil Mechanics and Foundations 
(ST) Structural 
(SU) Surveying and Mapping 
(WW) Waterways and Harbors 
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Professional Services 


Listed alphabetically by states 


PRESSURE CONCRETE COMPANY 
Engineers and Gunite Contractors 
Design and Constructicn of Prestressed 

Tanks and Swimming Pools 


Gunite Restoration and Repairs to 
Concrete Structures 


315 South Court St., Florence, Alabama 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 


Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 


Materials and Chemical Laboratories 


Mobile, Ala. 


New Orleans, La. 
Harvey, La. 


JOHN S. COTTON 


Consulting Engineer 


Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 


Soil Mechanics Engineering 
Los Angeles e San Francisco e Portland 
Seattle Salt Lake City Chicago 
New York e Atlanta ¢ London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD 
AERIAL SURVEYS INC. 

Aerial Photography e Contour Maps 
Airborne Geophysical Surveys 
Highway Maps e City Maps 
224 E. 11th St., Los Angeles 15 
New York « Chicago « Atlanta « Boston 


MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations ¢ Laboratory Testing 
Consultants e Engineering Geology 
Construction Supervision 


Offices and Eastern 
Laboratories: ssociate: 
2601 South Hill St. George R. Halton 
Los Angeles 7, Calif. Newerk, N. J. 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 


Investigation Reports Valuations 
Design Construction 
Twinoaks 3-4600 


1924 Broadway Oakland, Calif. 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
Investigations e Reports e Design 
Procurement ¢ Field Engineering 

Domestic and Foreign 


ALVORD BURDICK & HOWSON 
Consulting Engineers 


Water Works, Sewerage, Water Purifica- 
tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


Bridges, Swimming Pools, Welded 
Structures and Foundations, Design 
and Strengthening 


820 Park Road 


NED L. ASHTON 


Consulting Engineer 


lowa City, lowa 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 
Transmission Lines 
351 East Ohio Street, Chicago 11, Illinois 
9% Indiana St., Greencastle, Ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 

Public Transit Subways 

Traffic & Parking Railroad Facilities 

Expressways Industrial Plants 

Grade Separations Municipal Works 

Urban Renewal Port Development 
150 North Wacker Drive, 6 

San Francisco Toronto lahome City 


GREELEY AND 


Samuel A. E. Langdon, 
Thomas M. N fs, Kenneth V. Hill, 
Richard H. 


Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 
Industrial Wastes 
220 S. State Street, Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Development 


400 West Madison Street Chicago 6 


HAZELET & ERDAL 
Consulting Engineers 
HAZELET & ERDAL 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems 
Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Lovisville 2, Ky. 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 


Tunnels, Shafts, Mines, Foundations 
Underground Structures 


7650 S. Laflin St. Chicago 20, Illinois 
Tel: Vincennes 6-6022, -23 


SOIL TESTING SERVICES, INC. 
Consulting Engineers 


John P. Gnaedinger Carl A. Metz 
Soil Investigations 
F dation Recc tion 


and Design, Laboratory Testing 
3521 N. Cicero ee Chicago 41, il. 


Mil th Michigan 
Kenilworth, N. J. Francisco, Calif. 
San Francisco 5, California Havana, 
SAENZ ¢ CANCIO « MARTIN JENKINS, MERCHANT & NANKIVIL 
Ingenieros Consulting Engineers 


Design and Supervision 


Structural, Topographic, Soils 
and Engineering 


del V: 
Habana, 


Sewerage 
Water Systems 
Industrial Plants 

Recreational Facilities 
Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


Municipal Improvements 
Power Development 
Traffic Surveys 
Flood Control 
Airports 


Harbor Works & Dams | 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


208 S. LaSalle Street Hershey Building 
Chicage 4, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, Highways, 
Airports, Industrial and Power Plants and 
Other Structures 
Reports e Designs e Specifications ¢ 
Supervision 


1304 St. Paul Street Baltimore 2, Md. 


Muscatine, lowa | 8506 Dixon Ave. 


MADDOX AND HOPKINS 
Engineers and Surveyors 
Plane and Geodetic Surveys 
Topographic Maps e Photogrammetry 
Highways, Utilities, Structures 


Silver Spring, Md. 


EUSTIS ENGINEERING COMPANY 


COMPANY, INC. 
Foundation and Seil 
Mechanics Investigations Highwoys, 
Dams, Traffic Surveys, Reports, 
Soil Borings Laboratory Tests iliti 
F lation Analyses R Waterfront Facilities 
285 Columbus Avenue 
5 Airline Highway 
yong Lovisiana Boston 16, Massachusetts 


CLARKESON ENGINEERING 


Airports, 


age, 
posal, 


Name 


FROMHERZ ENGINEERS 
Structural ¢ Civil ¢ Sanitary 


Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
Industrial 


Foundations, 


Investigations, 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


BurFraLo CONVENTION, 


Waste Dis- 


Reports, Plans and 


FAY, SPOFFORD & THORNDIKE, 
INC. 


Engineers 


Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrio!l Bidgs. 


Boston, Massachusetts 


ASCE, 


c/o Front Office 


Manager, Hotel Statler, Buffalo 5, N. Y. 


Please reserve accommodations as checked ( ) below, and 
confirm: 


(Please Print) 


a.m. 


a.m. 


Room and bath 


or one 
Per day 


6.00 


Double bed roam 


with bath 


for two, per day 


Twin-bed room 


with bath 


for two, per day 


| 
$38 | 


| 


More than two persons in one room: 


For each additional person in double or twin- 


bed room, 


the extra charge is $3.00 per day. 


twin beds 


' Suite—living room, bed room and bath 
' For one, per day 
For two, double bed 


30.00 


n 


RESERVATIONS MUST BE RECEIVED 


ot later than 2 weeks prior to opening date of Convention and will be 
1eld only until 6 p.m. on day of arrival unless later hour is specified. If 
a room at the rate requested is unavailable, one at the nearest available 
rate will be reserved. 
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Professional Services 


Listed alphabetically by states 


JACKSON & MORELAND, INC. 
gi s and C Hant 
Design and Supervision of Construction 
Reports ¢ Examinations e Appraisals 
Machine Design ¢ Technical Publications 


Boston New York 


METCALF & EDDY 
Engineers 
Investigations Reports Design 
Supervision of Construction 
and Operation 
Valuation 


Management Laboratory 


Statler Building * Boston 16 


BENJAMIN S. SHIENWALD 
Architectural Consultants 
on 
Engineering Projects 
Design Supervision Reports 


85 South Street Boston 11, Mass. 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies 


Special Structures, Tunnels, Airports, 
Highways, Foundations 


Office and Laboratory Brook li 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


SVERDRUP & PARCEL, INC. 


Engineers © Architects 
Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 
915 Olive Street, St. Lovis 1, Mo. 


417 Montgomery Street, 
San Francisco 4, Cal. 


HAROLD HOSKINS & ASSOCIATES 

(Successors to Scott & Scott, Inc.) 
Consulting Engineers 
Sewers and Sewage Treatment 
Water Supply Drainage 

Bridges Airports Reports 
Power Plants Surveys 

1630 Que St., Lincoln 8, Nebraska 
725-9th St., Greeley, Colorado 


Paving 


B. K. HOUGH 
Consulting Engineer 
Soil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. ithaca, New York 


AMMANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 Street 
Omaha, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


GOODKIND & O'DEA 
Consulting Engineers 


Design and Supervision 
Foundations, Structures, Highways 


610 Bloomfield Ave., Bl field, N. J. 


1214 Dixwell Avenue, Hamden, Conn. 
30 Church Street, New York, N. Y. 


GREER ENGINEERING 
Associates 


Foundation Designs and Analyses 
Airphoto Soils and Geological Mapping 
Undisturbed Sample Borings 
Field and Laboratory Soil Tests 
Geological Studies for Engineering 

Projects 
Earth Dam Design and Contro! 
d Ave., M 


98 G 


GARRITY & MOSHER 


Engineers 
Leo V. Garrity L. W. Mosher 
Municipal and Industrial Water and 
Sewc ge Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 


14050 W. McNichols Rd. 
Detroit 35, Mich. 


BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, Industry, Reports, 


Design Supervision of Construction Investi- 
gations, Valuotion and Rates 


1500 Meadow Lake Parkway 
Keonsas City 13, Missouri 


BURNS & McDONNELL 
Engineers Architects Consultants 


Kansas City, Missouri « P.O. Box 7088 
Phone: DElmar 3-4375 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers « Cement Gun Specialists © 
Contractors 
Linings, Encasing, insulating, Repairing, 
Fireproofing, New Construction 
1301 Woodsweather Rd., Kansas City 5 
2016 West Walnut, Chicago 12, Illinois 
3206 Houston, Houston 9, Texas 
4261 Olive Street, St. Lovis 8, Mo. 
Milwaukee and Twin Cities 
Denver New Orleans 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 


Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
Harbor Works, Bridges, Tunnels, 
Housing and Industrial Developments 


Newark, N. J. 


New York Philadelphia Boston 


PORTER, URQUHART, 


Consulting Engineers 

Airports e Highways e Dams e Structures 

Foundations @ Stabilization e Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
625 Eighth Ave., New York 18, N. Y. 
3568 West Third St., Los Angeles 5, Calif. 
516 Ninth St. Sacramento 14, Calif. 
503 Market St., San Francisco 5, Calif. 


BERGER ASSOCIATES 
Consulting Engineers 
Design Supervision 
Expressways Airfields 
Structures Foundations 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
Baltimore, Md. 


Studies 


JOSEPH S. WARD 
Consulting Soil and 
Foundation Engineer 
Site Investigations e Laboratory Soil Testing 
Foundation Analysis Airports Engineering 
Reports and Consultation 


605 Valley Road 
Upper Montclair, N. J. 


ANDREWS & CLARK 
Consulting Engineers 


305 East 63rd Street 
New York 21, N, Y. 


BOGERT AND CHILDS 
Consulting Engineers 
Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works e Refuse Dis- 
posal Drainage Flood Control 
Highways & Bridges e Airfields 
145 East 32nd St., New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 

Engineers 

Sewage and Water Works e Industrial 

Wastes @ Refuse Disposal e Municipal Proj- 

ects @ Industrial Buildings e Reports e Plans 

Specifications e Supervision of Construc- 

tion and Operation e Valuation Laboratory 
Service 


75 West Street New York 6, N. Y. 


FRANK L. EHASZ 


Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Street 
Long Island City 1, N. Y. 


THE FOUNDATION COMPANY 
Engineered Construction 


Power Plants  Drydocks Bridges 
Deep Caissons e Shipways 
Heavy Foundations 
THE FOUNDATION COMPANY 


57 William Street, New York 5, N. Y. 
BO 9-811] 


HARDESTY & HANOVER 
Consulting Engineers 


long Span and Movable Bridges, Han- 

over Skew Bascule, Grade Eliminations, 

Foundations, Expressways and Thruways, 

Other Structures, Supervision, Appraisals 
and Reports 


101 Park Avenue, New York 17, N. Y. 


HAZEN AND SAWYER 
Engineers 

Water and Sewage Works 

Industrial Waste Disposal 
Drainage and Flood Control, Reports, Design, 
Supervision of Construction and Operation, 

Appraisals and Rates 

122 East 42nd St., 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 


JOHN J. KASSNER & CO. 
Consulting Engineers 


Highwoys, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


111 Broadway New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 
Highways Toll Roads 
Arterials Foundations 


Reports Investigations Surveys 
Supervision of Construction 


425 Lexington Ave. New York 


Bridges 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning 
General Municipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. Y. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 

Unified Civil Engineering Services 
Aerial Photogrammetric Surveying and Map- 
ping Seismic Subsurface Investigations, Route 
Studies, Highways, Bridges, Airports, Water 
and Sewage Works.—Reports, Designs, and 

Construction. Supervision. 
One Aerial Way Syosset, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 


Foundations for Buildings, Bridges and Dams, 

Tunnels, Bulkheads, Marine Structures, Soil 

Studies and Tests, Reports, Design and 
Supervision 


415 Madi Ave., New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Report e Feasibility Studies e Evaluations 
Designs e Port Development e Foundations 
Highways and Bridges 
Shipyards e Marine Structures 
Floating Dry Docks ¢ Graving Docks 
Bulkheads @ Piers e Wharves 
Power Plants @ Industrial Buildings 
27 William Street, New York 5, N. Y. 
1915 Tulane Avenue, New Orleans, La. 


PARSONS, BRINCKERHOFF, HALL 
MACDONALD 


Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


51 Broadway New York 6, N. Y. 
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Professional Services 


Listed alphabetically by states 


E. LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


7 E. 47th Street New York 17, N. Y. 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 


Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 

and Operations 
Appraisals and Rates 
25 W. 43rd Street, New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, 
City Planning 


New York 7, N. Y. 


50 Church Street 


PRAEGER « KAVANAGH 


Engineers 


126 East 38th St. New York 16, N. Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard E. Dougherty, Consultant 
Manufacturing Plans 


Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N. Y. 


TIPPETTS « ABBETT « 
McCARTHY « STRATT 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 


62 West 47th Street, New York City 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 


THE AUSTIN COMPANY 


Design Construction Reports Plant 
Location Surveys e Domestic and 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 


Los Angeles 


HAVENS AND EMERSON 


W. L. Havens A. A. Burger 
J. W. Avery H. H. Moseley 
F. S. Palocsay E. S. Ordway 


Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 


MODJESKI AND MASTERS 

Consulting Engineers 

F. M. Masters 
G. H. Randall J. R. Glese 
Cc. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 

Bridges, Structures and Foundations 
State St. Bidg. Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 
Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Decatur, Georgia 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and 
Incineration Problems, City Planning, High- 
ways, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 


Three Penn Center Plaza 
Philadelphia 2, Pa. 


Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 

Highways, Bridges, Tunnels, Airports, 

Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 


511 Westminister St. Prov. 3, R. I. 


JUSTIN & COURTNEY 


Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


JACK R. BARNES 
Consulting Ground- Water Engineer 
Exploration e Evaluation » Development 
Underground Water Supplies 


308 W. 15th St., Austin, Texas 
Tel. 7-5407 53-4751 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage Disposal 


Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground- Water Hydrologists 

Underground Water Supplies 
Investigations, Reports, Advice 

307 W. 12th St. 3301 Montrose Bivd. 

Austin 1, Texas Houston 6, Texas 

Phone: GR 7-7165 Phone: JA 2-9885 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
Installations e Airports, Hangars 
Water and Sewage Works 


Design Investigations Reports Surveys 
1200 No. Broad St. Phila. 21, Pa. 


Leader " Woolworth Bidg. 
Cleveland 14, O. New York 7, N. Y. 
THE OSBORN 
ENGINEERING COMPANY 


Designing ¢ Consulting 


Office Buildings 
Field Houses 
Laboratories 


Cleveland 3, Ohio 


Industrial Plants 
Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 


G. G. GREULICH 

Consulting Engineer 
Research, Development, and Market Surveys 
on Fabricated Metal Products. Pile Founda- 
tions, Cofferdams, and Bulkheads. Bridge 
Floors, Bank Vaults. Industrial Plants and 

Office Buildings 

Two Gateway Center, Pittsourgh 22, Pa. 


SEVERUD « ELSTAD + KRUEGER 
Consulting Engineers 


Structural Design Supervision Reports 
Buildings @ Airports @ Special Structures 


415 Lexington Ave., New York 17, N. Y. 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North High St. 

Columbus, Ohio 


HUNTING, LARSEN & DUNNELS 
Engineers 


Industrial Plants ¢ Warehouses 
Commercial Buildings e Office Buildings 
Laboratories e Steel and Reinforced 
Concrete Design Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Havana, Cuba Lima, Peru 
Bogota, Colombia Caracas, Venezuela 


CAPITOL ENGINEERING 
CORPORATION 
Engineers Constructors Management 
Design and Surveys ¢ Roads and Streets 
Sewer Systems e Water Works 
Planning Airports 
Bridges Turnpikes Dams 
Executive Offices 
Dillsburg, Pennsylvania 
Washington, D. C. Pittsburgh, Pa. 
Dallas, Texas Paris, France 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal e Highways 
Bridges and Airports, Traffic and Parking 
¢ Appraisals, Investigations, and Reports 
HARRISBURG, PENNA. 
Pittsburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fia. 


GILBERT ASSOCIATES, INC. 
Ei i and Cc. It 


Surveys Design Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and Foreign 


Readi 
7 


9! ¥ 9g, Pa. 
New York « Washington 


ENGINEERS TESTING 
LABORATORY, INC. 


Soil Mechanics and Foundati: 
Engineering 
Soil Borings Laboratory Tests 
Foundation Analyses Reports 


2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design @ Supervision 
Surveys Valuations 
Christi e HOUSTON « Victoria 

Texas 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation e Reports 
Supervision e Borings and Tests 


2649 N. Main St. Houston 9, Texas 


NATIONAL SOIL SERVICES 
Consulting Engineers 


Soils Foundations e Gro 
Ralph F. Reuss Ray E. Hurst 
Soil Borings laboratory Tests 


Foundation Analyses and Reports 
Groundwater Explorations and Evaluation 


M. & M. Building Houston, Texas 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 


Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 


Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 4S 
Jackson, Miss. 


Harrisburg, Pa, 


ALFRED H. GRUPPE 


Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 
1323 N. Water Street 
Milwaukee 2, Wisconsin 
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Index to Advertisers 


Acker Drill Company, Inc 

Wm. Ainsworth & Sons, Inc 

Air Survey Corporation 

Allis-Chalmers Manufacturing Company 
American Bitumuls & Asphalt Company 
American Bridge Division 
American-Marietta Company 
American Pipe & Construction Co 
American Steel & Wire Division 
Anthracite Equipment Corporation 
Armco Drainage & Metal Products, Inc 


Bethlehem Steel Company 

Boeing Airplane Company 

Borden Metal Products Company 

Builders-Providence, Division of B-I-F Industries, Inc. . . . 
Brown & Brown, Inc 


Cast Iron Pipe Research Association 
Caterpillar Tractor Co 

Chicago Bridge & Iron Co. 
Columbia-Geneva Steel Division 

Concrete Reinforcing Steel Institute 

Conors Steel Division, H. K. Porter Co., Inc 


Eugene Dietzgen Company 
Douglas Fir Plywood Association 


Eagle Pencil Co 
Eastman Kodak Company 
E. I. du Pont de Nemours & Co., Inc 


Fennel Instrument Corp. of America 
Filotecnica Salmoiraghi, Inc. 

The Flexible Road Joint Machine Co 
L. B. Foster Company 


Advertising Manager 
James T. Norton 


Advertising Production Manager 
Alice M. Doerle 
33 West 39th Street, New York 18, N. Y. 


Representatives 
EASTERN 


Rosert S. CyPHer 
33 West 39th Street, New York 18, N. Y. 


Frep W. 
1212 41st St., B. H. 
Birmingham 8, Ala. 


MID-WESTERN 


¢ Dwicut Earty AND Sons 
100 North La Salle St., Chicago 2, IIl. 


¢ McDonatp-THompson CoMPANY 
625 Market St., San Francisco 5, Calif. 
3727 West Sixth St., Los Angeles 5, Calif. 
National Bldg., 1008 Western Ave., Seattle, Wash. 
202 N.W. 2lst Ave., Portland 9, Ore. 
3217 Montrose Boulevard, Houston 6, Texas 
Colorado National Bank Bldg., Denver 2, Colo. 
2010 So. Utica St., Tulsa 4, Okla. 


The Galion Iron Works & Mfg. Co 
General Electric Company 

The Globe Company 

Graphic Systems 

Grover Tank & Mfg. Co., Inc 

C. L. Guild Construction Co 

W. & L. E. Gurley 


The Heltzel Steel Form & Iron Co 
Rodney Hunt Machine Co 


Imperial Tracing Cloth 
International Harvester Company 
Irving Subway Grating Co., Inc 


Kern Instruments, Inc 
Keuffel & Esser Co 


Lehigh Portland Cement Co 
Link-Belt Company 

Lock Joint Pipe Company 

Lone Star Cement Corporation 


M & H Valve and Fittings Company 
The Master Builders Co. 

Mayo Tunnel & Mine Equipment 
Metropolitan Greenhouse Mfg. Corp 
Moretrench Corporation 


Naylor Pipe Company 
Newport News Shipbuilding and Dry Dock Company . . 


Pennsylvania Drilling Co 
Pittsburgh Des Moines Steel Co 
Portland Cement Association 
Pressure Concrete Co. 


Ranney Method Water Supplies, Inc 
Raymond Concrete Pile Co 
Reynolds Metals Co 

H. H. Robertson Company 

John A. Roebling’s Sons Corp 


Sika Chemical Corp 

S. Morgan Smith Co. 

L. Sonneborn Sons, Inc. 

Sonoco Products Company 
Spencer, White & Prentis, Inc 

J. S. Staedtler, Inc. 

John W. Stang Corporation 
Superior-Lidgerwood-Mundy Corp. 
Sverdrup & Parcel, Inc 

Sverdrup & Parcel Engineering Co 


Tennessee Coal & Iron Division 
The Texas Company 

Thompson Pipe & Steel Company 
Tinney Drilling Co 


Union Metal Manufacturing Co 

United States Pipe and Foundry Co 

United States Steel Corporation 

United States Steel Export Company .. . . 
United States Steel Supply Company 
Universal Form Clamp Co 


18, 19 and 111 
18, 19 and 111 


Venus Pen & Pencil Corp 
Vibroflotation Foundation Co 
Vulcan Iron Works, Inc 


Water Seals, Inc 

C. H. Wheeler Manufacturing Co 
Wild Heerbrugg Instruments, 

R. D. Wood Company 
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Curtis & Davis; Consitg. Engrs. — 
_ Cary B. Gamble & Associates and 
Walter E. Blessey; Contr.—R.P. 


POZZOLITH in concrete for optimum results 


Lift slab construction at its best—with Pozzolith—here and in many other types 
of projects, because Pozzolith improves engineers’ control of concrete quality. 


Pozzolith is the key to... 

* lowest possible unit water content 

* close control of entrained air...placing consistency... rate of hardening 
reduced costs 


Over 138 million cubic yards of concrete have been produced with Pozzolith 
for all types of work—evidence of Pozzolith’s dependable performance. 


Any one of our more than 100 field technical men will be glad to demonstrate 
the full advantages of Pozzolith for your project. 


Angola, La.; Archts. & Engrs.— 


The time-honored ring trick always keeps the audience 
guessing, and if you like guessing games, perhaps you 
would like to guess how many tons of steel joint rings 
went into the construction of the City of Tulsa’s 275,000 
foot 72” and 66” Lock Joint Concrete Pressure Pipe 
water supply line. You'll find the answer conccaled in 
the picture above. 


But there’s no guessing where the fabrication of these 
joint rings is concerned. Every ring used in the making 
of Lock Joint’s flexible, self-centering and completely 


RING TRICK 


watertight Rubber and Steel Joint is carefully cut, 
rolled and welded. Then, to assure absolute roundness 
and exact diameter, every ring is sized on an hydraulic 
press to such close tolerances that any spigot ring will 
fit perfectly within any bell ring of like nominal dia- 
meter. This is only one of the many quality control 
measures which go into every phase of the manufacture 
of LOCK JOINT CONCRETE PRESSURE PIPE, 
to assure to the customer the highest type pressure 
pipe obtainable. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. » Columbia, S. C. » Denver, Col. + Detroit, Mich. » Hartford, Conn. » Kansas City, Mo. 


Pressure + Water + Sewer * REINFORCED CONCRETE PIPE + Culvert + Subaqueous 
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